
U.S. DEPARTMENT OF COMMERCE
National Technical Information Service

AD-A030 956

A Simulator Program for TSS

Michigan Univ Ann Arbor

Dec 75

1I .



FROM NATIONAL TECHNICAL INFORMATION SERVIT;E

Product Liability In~surance: Assessment of Related for the Assessment of Ocean Outfalls
Problems and issues. Staff Study ADA-023 514'PAT 34 p PCS4.O0/MFS300
PB-252 204/PAT 181 p PC$9 50/MFS3 006udlnsfrDcmnaino optrPo
Evaluation of Home Solar Heating System Gumaids fuorr DocumentaStio efm puesPo

UCRL-1 71 / PT 15 p PS6 7/MFS 00P8-250 867/PAT 54 p P084 50!MFI$3 00
Developing Noise Exposure Contours for General
Aviation Airports NOx Abatement for Stationary Sources in Japan
ADA-023 429/PAT 205 p PC$7 75/MFS3.00 PB-250 586/PAT 116 p PCS5 50/MF$300
Cooling Tower Environment, 1974. Proceedings of U.S. Coal Resources and Reserves

-~a Symposium Held at the University of Maryland PB-252 752/ PAT 16 p PC$-' 50/MF$3 00
Adult Education Center on Mar. 4-6, T9tutre7rgamigSre.4o.X.Esiai~'1CONF-74 0302/PAT 64E p PCS13 60/MF$,300StutrdPoamigeis.VlX. tnu4g

Biolgicl Srvies rogrm. iscl Yar 975Software Project Resource Requirements

PB-251 738/P3AT 52 p FCS4.50/MF$S, 00AD01 6/ T70pP$5/&IS 0

An Atlas of Radiation Hist.,pathology Assessment of a Sngle Family Residence Solar
TID-6-66/PA 23 p ~$76/MF$.00Heating System in a Suburban Development Setting

Federal Funding of Civilian Research a, d Develop- P-2611/T 24pP080MS30
ment. Vol. 1. Summary Technical and Economic Study of an Underground
PB-251 266/PAT 61 p PC8 4 50/MF$3.CO Mining. Rubblization, and in Situ Retorting System
Federal Funding of Civilian Rbsearch and Develop- for Deep Oil Shale Deposits. Phase I Report

ment Vo. 2.Cas StuiesP8-249 344/ PAT 223 p PCS7 75/MF$3.00
PB-251 683/PAT 336 p PC$10 00i MF$3 00 A Preliminary Forecast of Energy Consumption
Handbook on Aerosols Through 1985
TID-26-60CIPAT 141 p PC$600/MFS300 PB-251 445/ PAT 69 p PCS4 SO/ MFS3C00

or souji ord.-r will be manually filled. in- You may also place your order by tele.
suiga delay You can ept for airinal phone or TELEX The order desk numberHOW TO RD ER deliver% for a .S2.00 charge per item Just is (703) 55--4650 and the TELEX number

check the Airmail Seri-ice t'ox It youre is 8Q rf405
When you :ndicate the method of pay- really pressed for time, call the NTIS Rush Whenever a foreign sales price !s NOT

menit. plea ,e note if a purchase order is not Order Sers cc (703) 55"-4'1(0 For a spectfied in the listings, all foreign buyers
accompanied by payment, you -.it' be billed $1000 c'targe per item, your order %kill he must add the following charges to each or-
an additioa $5 00 tip and Pni charge A\nd airmailed 'sihin 48 hours. Or. You can der: $2 50 for each paper copy. S1.505 tar
please include the card expiration date when pick up your order in the Washingtoti In each microfiche; and $10 00 for tach Pub-
using American Fxpress formation Cenin kc Bookstore or at cour Iished Search.

N'ormal delivery time takes three to five Springfield Operitiots. Center within 24 Thank you for %our interest in NTIS. We
weeks It v. vitai that you order by number hour% fof a $600 ptr item charge ap'ciatC your order

METHOD OF PAY'MEN r

o Charge m% NTIS depot iaccount no - A~ _____________ _______

Q Put-chase order no ___ _____________

El Check cricioscd for SA._______RD'ESS
0 harge to m% American Fxprc%s ard accotin. numi-,cr

CTTV STATE ZP-...~- _______________

Card expiration date-.....
Signature Item Nurn!%- Paper Copy Micoih C flIP C r? r

QAirmail Sesye cqe)cP (hMF I

Ctcip and miai to______________________

NM  f M_ _ _ __ _ _ __ _ _ _ _ _ _ _

Nattonal Tecbkal tnfownnalos Seriet ___________________

US !9FPART%1FNT OF (7OMVERCE Pr.:CesSuh~ckt !t( hante o~d &I

Springfild. ',. 22161 11/76 -Niji... na C harge ________

0103) 557-4050 TEI EX 89-9405 Fni o rand lrot.)



Ah~r~

RAOC-TR-75-31 3
Interim leport
December 1975

A SIMULATOR PROGRAM FOR TSS

The University of Michigan

Approved for public release;
distributi.on unlimited.

IA BYA TECHNICAL

INFORMATION SERVICE

orPMMNT OYMRC
Not,

-4 -



This rep3rt has beer. reiiewed by the RADC Information 014Ace (01)
and is releasable to the rNatLonal Technical Information Servicc (NTIS).
At NTIS it will be releasable to the general public, inclueing foreignI nations.

This report has been reviewed and approved for publication.

APPRE 710"

ROCCO F. IUORINO
Proj ect Engineer

APPROVED: W-&~D )1.Z 7
ROBERT D. KRIJTZ, Col., USAF
Chief, information Sciences Di.vision

FOR THE COMMANDER:

JOIL M.CSS
Acting Chief, Plaas Office

Do not return this copy. Retain or deztroy.



UNCLASS IFIlED
SECURITY CLASSIFICATION OF THIS PAGE (lfltw oes Entwed)

R E P O R T (kidT Y M P A GEt. I S TY E O RE PDOL R & C R0 O VEA

REPOT DCUMETAT0t4 AGEBEFORE COMI LETING FORM

I. REPOT O(;BE2.VACESONo RCPNT CATA GRAN NUMSERe

Ja7. shead 0u.' Mu)a unYer thF diEectio ofiCOEE

II. CONT7~OLING OFFICRNAMEMANG DDRESSREP.RETONTMBER

Rom AirOQs Deeomn CetrCIIONTRACEOR PANTNUBES&

GroffssorKk A B . Iran 13441 3- 1
S. MONIORING ORANZTIN NAME ANDES(I ADf~f.,. 10ot.lI, f)I. SECRGRY ELEMET. PROECT t~e TASKf

SaEme OR UNITANUMBERS
The~~I. UnieCLt ofS Mihga/larmn Aof ON eO M OR OI

1. OSTOISUTOFIC AME ANf lADDES 12.REPRT t)

3. ARoed r vlpment Ceese (ISIbi unlimited. AGE

17. OITRIUTION 4C STATE E Go ADhe e ft 401#n bfo Cotm.ti ffritce IS.SCRTY LS.(fhstp"

Same NLSII5

06 1 O~~ISTUPP :AEMENTAR NOT thESprt

RADC Project Engine.zr:
Rocco F. Ittorno (ISIS)

19 r EY WO ROS ?CIm Co#itr'eso sie.de it neco o &Z. ki d 1de;tr -r block mnber)

Sirn,,lation Time-Sharing Sytvtem
AModeling Event Oriented

Sirnscript NI Implementation .-f Model

2D ABSTRACT (Conin.. oit side a 8 If n"coeeeey and lomfa, by It. ck tw~)

This report describes %.he computer prcz-7am and its implementation which
simulates the Honeywell Time Sharing System (Version 8) operating on the
Honeywell 633. The program (mod.,l) simuslates the behavior ef Subsystem
programs and the efforts of the s.cheduling palicies of the Time Sharing
System. The simulation progralm is uritten in Simscript II programing
language.

DO IF P41jA72 1473 EDITION OF INOV 65IS OSSQLtEg SIFC E

SECURITY CI ASSIVICATION Or THIS PAGE (rkin D... X.10t*.



Table of Contents

Pae

1. Introduction I

2. -vent and Routine Surnary 2

2.1 Initialization 2

fl" 2.2 Diagnostic and Output 2

2.3 Allocator Routaes 3

2.4 Derail Routines 4

2.5 Coortesy Calls 4

2.6 Line Service 4

V 3. Data Structures 4

3.1 The UST Entity 5

3.2 The Processor Queue - CPUQ 7

3.3 The Memor,, Queue - M MQ 7

3.4 The Memory "ap 7

3.5 The Disk 1/0 Q.-oue - PIOQ 9

3.6 The Courtesy Caill Queue - CCQ 9

4. Input Parameters 10

4.1 1:1agnostic and Control 10

4.2 TSS Param'eters ii

4 3 Diving, Data 12

t 5. Output 15

5.1 Input Echo 15

o.! Memory Statist!cs 15

5.3 Overall Mean Rates is

5.4 Typic~l Subsystem Behavior I1

i Li £



~ I

5.5 System Queue Data "

5.6 Diagnostic Output 20

6. Using the Program 23

6.1 Compilation 23

6.2 Execution 25

7. Detailed Program Description 26

7.1 PREAMBLE 26

7.2 INIT 27

7.3 IMAIN 27

7.4 PDIK 2j

7.5 REINIT 27

7.6 CORSAMP 28 A

7.7 MQPRINT 28

7.8 CQPRINT 28

7.9 STERM 28

7.10 OUTPUT 28

7.11 SNAP.R 28

7.12 ALLOCI 29

7.13 MAP 29

7.14 SDP 30

7.-5 SDP3 31

7.16 SDP4 31

7.17 SDP5 32

7.18 SDP6 32

7.19 SDP7 32

7.20 SPMACT 33

iv



7.21 MBA

7.22 MBA3 34

7.23 MBD 34

7.24 MOv 35

7.25 SWOUT :5

7.26 SWIN

7.27 SWPLD

7 28 SSFfNI 36

7.29 BUFDMP 36

7.30 KIOSRT 37

7.31 START 37

7.32 RETSSX 38

7.33 SACT

7.3&. ATCHG 3

7.35 EXENTR 43

7.36 EXEACT 40

'.37 KONDRL 40

41

7.4~ DRLRET 41

7.41 KIOCC 41

7.42 DIOCC 42

.43 IALLCC 42

7.44 2ALLCC 43

7.45 L NSV 43

% 46

8. Error Messages

t -

.... --



F!

Figures

Page

1. Memory Map Configuration 8

2. Sample Input Data Set 14

3. Sample Siru. t.ion Output 18

Appendices

i. Variable Description

2. Flow Charts

- rogram Listing

vi

vi



S1. 
Introduction

The purpose of this report is to describe a program writLen to

simulate the Honeywell Time Sharing System (Version 8) operating

on the Honeywell 635 computer.

The model includes, in great detail, sections of the TSS Allocatnr
as well as the TSS Executi'e, the Derail Processor and Line Service.

The program simulates the behavior of Subsystem programs and the

effects of the scheduling policies of TSS.

The simulation program being described here is writter in the

Simscript II progranning language. Simscript is a high level, event

( * oriented simulation language wih several features tiat are very helpful

for this particular use.

The program was written and developed at the Systems Engineering

Laboratory at the University of Michigan and was debugged and validated

on a Honeywell 3000 system at the Rome Air Development Center, Rome,

'few York.
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2. Event and Routine Summara

jAs mentioned before, Sinscript is an evei.t oriented language and

hence the program is made up of several small events and routines,

each corresponding to a subroutine or block of code of TSS. To ease

understanding and debugging the names of all routines and events have

been preserved from the actual system program listings as far as

possible. 
1

The events and roLtines in the simulation program can be classified

into six categories. The following is a list of the categories and the

routines comprising each one with a brief description of their functions.

2.1 Initialization

INIT - Reads input parameters and values. Initializes data structures.

Schedules events for termination and diagnostic printing.

MAIN - Starts simulation.

2.2 Diagnostic and Output

PDIAG - Controls printing of diagnostic information as per input

parameters.

REINIT - Reinitializes statistic counters after given simulation

period.

CORSXMP - Samples values of program size, hole size and used core for

collecting statistics.

MQPRINT - Prints memory queue.

CQPRINT - Prints processor queue.

STERM - Terminates simulation.

1
In certain cases where two names have the same first four character;,

the names have been tranaformed due to a Simscript requirement that the

first four characters of all names be unique. e.g. AI.LCCI and ALLCC2 are
renamed as 1ALLCC and 2ALLCC.

2



OJUTPUT -Prints irIItQ re-.uits anW dt~t.

ZA. - Prints debugging anc diagnostic infcrratiov n -v.e th

siulation terrn1nates ahorr-aliv.

2.3 AIllocator Routine:)

ALLiOCT - MAai-i entrv ?oint to the 'SS all oaLo: and tilt -r %, or

al locator process (PAI').

HA-P - Mem.ory allocator pro7c. Slet- nr'.yrah :or %un r.

allocation and swap.

SUP, -;:113, S)P4 , ' ~ -.:;1 de p. x~1r~ Ck r.

programs for regular and forcc~~Ynd rn user -rc

fence~ for urgcnt u~er aind TSS ~a~area sizt. ontro1

SPXACT - Speial -.enory f~i~ r~.~' or cr'anginz wS 'a;,

area size.

MBA, MBA3 - Me--ory butf- r a;>io :'ro**t,. Att ret~

allocation for pr. gra=. and -xnage', 7-or.

MBD Xezory ",ufter dealb',,ator. rn

available storage pool in~-r

- Memor-; --ap von t icat ion i"~ A-.

core statist~cs.

S0'7- 5-w~p ."troutin-.

SW1N -Swap in routin~e.

SWPi.D -Schedules courte ;. all for

SSFT**i - erninatcs sub vytec7

BL;) - Aju.stS -U*hsvs.'te7 status !.,r np::a.:.ut .

operatitens.

K103RT - Schedules keyvb,,rd ';' curte,%,a ~j

START -introduces ntw subsvste, in~to tht svz-7an(! ua.:



subsystem attributes.

SACT - Takes subsystem accounting for statistics.

AECHG - Changes subsystem state times.

EYENTR - Entry to allocator via an interrupt.

EXEACT - Accounting routine after return from subsystem dispatch.

2.4 Derail Routines

KONDRL - Keyboard input derail.

KOTDRL - Keyboard output derail.

DRLDIO - Disk I/O derail.

DRLRET - Subsystem return (termination) derail.

2.5 Courtesy Calls

KIUCC - Keyboard I/O courtesy call.

DIOCC - Disk I/O courtesy call.

1ALLCC - Swap out courtesy call.

2ALLCC - Swap in courtesy call.

2.6 Line Service

LINSV - Controls TSS action during relinquish to GCOS and TSS idle.

Also schedules new program arrivals inLo TSS.

3. Data Structures

Three major TSS data structures are modelled in the program exactly

as they appear in the real system. These are the processor and memory

queues and the memory map. In addition, th-- model also has a disk 1/0

queue and a queue of scheduled courtesy calls. The purpose of these is

discussed below. Finally, a program in TSS is modelled by means of an

entity called a UST. (The name UoST was chosen because the entity

closely resembles an entry in the User Status Table.)

4



3.1 The UST Entity

VEach active program in the system is Lepresented by a temporary

entity called a UST. An entity is created when a new job arrives and

is destroyed when it terminates.

The UST entity has a number of attributes some of which are similar

to those found in the TSS user status table and others which contiol

the activity of the program.

The following is a list of the attributes of the UST entity. The

atLributes on the left are those that also appear in the TSS user status

table and have the same names as the original variables. (Note: The

digits 1 and 2 appended to a variable name signify the upper and lower

halves of that word respectively.) The attributes on the right are

used to control the simulation of the program that the UST represents.

A description of each attribute is given in Appendix 1.

UST Attributes

FK19 CIIKCPU

FL18 JOBNO

FL19 KILL

FL21 NXTDIO

FL22 NXTKIN

FL23 NXTKOUT

FL24 OUTCC

FL34 DIOIAT

LSIZE

LSPTS KI IAT

5



LSTIO KOIAT

LTC21, LTC22

LTC31, LTC32

LTCW

LTIN

LTMO

LTMI

LTM2

LTM3

LTM4

LTMRS

LTMWT

The UST entity contains the entire description of a program in the

system. It is filed in the different system queues in exactly the same

manner es the entries in the TSS user status table are linked into queues.

Usually, attributes of entities are referred to in Simscript by the

expression:

attribute (entity pointer)

to denote the particular entity whose attribute is being examined. However,

the entity pointer can be omitted and the default global entity name

'UST' is assumed. Throught most of the program such a scheme is used to

refer to attributes since the global variable 'UST' always contains the

pointer to the UST on which the allocator is presently working.

6
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3.2 The Processor Queue - CPUQ

The TSS processor queue consists of a linked list of user status

table entries. In the program, this queue is modelled as a simple

ordered Simscript set called CPUQ. UST entities are filed last in the

set and the first entity is always picked for allocation.

3.3 The Memory Queue - MEMQ

Tile TSS memory queue is a linked list of UST entries ordered by

in-reasing program sizes. This is modelled in the program as a set

MEMQ whose members (UST entities) are ranked by low LSIZE attributes.

When new UST's are filed in MEMQ, Simscript automatically links them so

* that the increasing order of the LSIZE attribute is preserved.

3.4 The Memory MaR

The memory map data structure is almost identicai to its TSS

cointerpart. The map consists of a doubly linked list of blocks

eaci of which represents one program present in core.

The memory map consists of five vectors: SJOB, SHOLE, SUC, PRED

and IDTR. Zath entry in the map is represented by a corresponding

element from each of the above vectors. The vectors have the following

functions:

SJOB(I) - contains the program size of the progran (in units of

1024 words).

ZZHOLE(I) - contains the size of the "hole" (unused portion of core)

following the program in core (in units of 1024 words).

SUCC1) - poincer to the entry in the map succeeding this entry.

PRED(I) - pointer to the entry in the map preceeding this entry.

IDPTR(1) - contains the identification number attribute (.0'NO) of

7
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the UST entity that corresponds to this entry in the memory map.

The first entry in the memory map iz always a dummy entry which

belongs to no program but is kept merely to hold the hole size at the

top of TSS core. The variables HEAD and TAIL point to the first and

last entries in the map respectively. A possible memory map configura-

tion is shown in Figure i below.

I SJOB SHOLE SUC PRED IDPTR

1 0 10 3 0 0

2

3 10 2 7 1 56

4

5

6 ±I 15 0 7 67

7 22 0 6 3 24

Figure 1. Memory Map Configuration

In the example of Figure I the values of HEAD and TAIL would be

1 and 6 respectively.

8



3.5 the Disk I/O Queue - DIOQ

t Since no data is obtained on the service time f the dlisk u-,its the

progra, uses an artificial disk I/O queue to simulate .he handling of

disk I/0 operations.

FThe disk I/O queue is a fifo queue and is modelled with a single

exponential server. T',e formula for obtaining ie exponential server

rate fro- the measured values of the disk I/O queue and disk I/O

operation arLival rate is described in Reference 1.

[ 3.6 The Courtesy Call Queue - CCQ

The courtesy call queue is strictly for the !rna. use of the

model and does not exist in the real system. The purpose of this

queue is to accurately simulate the arrival of scheduled courtesy

calls when they interrupt the executton of a subsystem program.

In the actual svste: a courtesy call would generate an interrupt to

TSS. In the model, this interrupt is generated with the help of the

CCO.

The CCQ consists xternly of a list of all future courtesy callz

ordered by increasing arrival times. i;hen a new courtesy call is

scheduled it is entered in the queue at the appropriate position

depending on its arrival time. When a courtesy call arrives, it Is

removed from the CCQ. Note that at this time it should be at the

head of CCQ and the bimulation time will be equal to its arri, a time.

When the TSS allocator dispatches the CPU to a subsystem, it

checks to see if a courtesy call would be d'e ,.ext event to interrupt

the subsystem. This Is done by checing the arrival time of .he first

entry in the CCQ. If that is the case, an interrupt and consequ-nt

A
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entry into the allocator is scheduled immediately following the

courtesy call.

II4. Input Parameters

The input tv the simulation program is divided itito three categories

as follows. For each category the input parameters are given in the

order in which they must appear in the input stream. The designations

(R) and (I) specify the mode of the variable as real or integer

respectively. All time values are in milliseconds and all memory values

are in units of 1024 words unless otherwise stated.

4.1 Diagnostic and Control

These input values control the execution of the simulation program

and the printing of diagnostic comnents. The form of messages printed

is described fully in Section 5.6.

STOPTIME - (R) Value of simulated time at which the simulation is

to be terminated.

DEVS - (I) Event diagnostics switch. If this switch is set to I,

a message is printed. If no diagnostics are required this switch must

be 0.

DRS - (I) This switch is similar to DEVS but is for allocator

routines.

DQS - (1) If this switch is non-zero, the MEMQ or CPUQ are

displzyd whenever that queue is changed.

DMS - (I) If this switch is non-zero, the me-mory map is displayed

every ti,,- it is changcd.

!)SS- (I) If this switch is non-zero, a message is printed every

10
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time the TSS swap area size is changed, and a sample of core utilization

is displayed at every call of routine MMV.

DUS - (I) If this swlte is non-zero a message is printed for

every urgent user detected and every force swap performed.

DKS - (I) If thio switch i non-zero a message is printed for

each key I/O derail and covrtesy call.

DSS - (I) If t01s switch is non-zero, a message is print-- ;.t the

sta'rt and termination qs every subsystem.

DBEGIN - (R) Simulation time at which diagnostic printing is 3

begin.

DDUR - (R) Duration of diagnostic printing.

STREAM(l) . . STREAI(10) - (I) These ten integer ntrbers are used

as seeds for the ten Simscript pseudo-random aumber generators.

4.2 TSS Para..ters

These input vqlues consist of various TSS parampters that are usLeA

by the allocator for dezision making. These parameters are descri.-d

more fully in Reference 2, TSS Executive S90. The values of each

parameter in the system can be obtained fros the listing of the

communications region, TSSA.

AMFTM - (R) Miximum core fence maintenance time.

LISF - (I) Number of swap files.

TASWT - (R) Minimum memory allocation wait time to cause further

memory allocation and swap actions.

TAMIS - (R) Maximum high priority service program size.

TALPP - (R) Large program penalty faccor.

TASWF - () Factor for program urgency calculation.

TAS!) - (R) Damper for urgent user size increases.



TLTLY- (R) Maximum time between line service calls.

TAMIT - (i) Minimum memo;'" size increase increment.

TAFMS - (T) Maximum TSS !sw-,p zea size. (In the real system this

is total TSS memory size.,

A.MTQ - (R) Minimum )re residency time before cousideration for

force swap.

TAC'T - (R) Minim-.m tim, between reques .or cort. size increases.

TATNC - (R) Maximum tit, for core size change to stay pending.

TATMD - (R) Delay before scheduled size ,.eduction is completed.

TAMAW - (R) Delay befo.a infccming user "NOT ENOUGH CORE TO RUN

JOB".

TLNLM - (R) Minimum time between peciodic line service functions.

TASMS - (C) Minimum TSS s ap area size. (In the real system this

is total TSS memory size.)

TAMRI - (R) Minimum time between size reduction considerations.

TAPMR. - (R) Value of TAPXU above which memory reduction in not

reques ted.

TASRI - (I) Memory size reduction amount.

TASCF - (R) Minimum interval between ,"g~-nt user size increa'es.

ASD31 - (R) Minimum in interval between entries to SDP3 for scAn

of urgent users.

TCDEL - (R) Time slice fcr each subsystem dispatch.

4.3 Driving Data

The data under this category consists of the data collected from

the actual system that is to be use. to drive the model. All this data

is obtained from the real systems .i ng TSS accounting records and the

programs mentioned in References 3 and 4.

12
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INITCORE - (I) Initial TSS swap area size.

INTMEk - (R) Mean interrupt interarrival times (cpu time/interrupt).IINDELAY, MUDELAY - (R) Lower and upper limits for a uniform

"istribution of time delay after each interrupt.

DIOMEAN - (R) Mean disk I/0 service time (real time).

. OUTMEN' - (R) Man duration of a keyboard output operation (real

time).

-USTIAT - Distribution of subsystem interarrival times (real time/

subsystem).

NOKIN - (1) Distribution of keyboard inputs per subsystem.

NOKOUT - (I) Distribution of keyboard output per subsystem.

NODIO - (I) Distribution of di';k I/O's per subsystem.

SWAPDUR - (R) Distribution of swap channel service time (real time).

CPUDLR - (R) Distribution of cpa time used by subsystems.

IODUR - (R) Distribution of keyboard input durations (real time).

SIZEDIST - (I) Distribution of subsystem program sizes.

The input data must be terminated with the number 9999. The

program uses this as a check to make sure the input data had the correct

*number of data elements.

Figure 2 shows a sample input data set.

J1
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Figure 2. Samnple Input Data Set
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5. Output

The normal simulation output consists of five categories as

described below. The final section deals with output messages printed

when the diagnostic switches are set on.

5.1 Input Echo

The first part of the output consists of an echo of the entire

i:iput data except for the distributions in Section 4.3.

5.2 Memory Statistics

The mean and standard devi-ion of the following TSS swap area

statistics are printed.

1. Program sizes in core.

2. Role sizes.

J. Total swap area size.

4. Total used core size.

5. Percentage core utilization.

The values in this section are accumulated automatically by

Simscript every time their values are sampled in routines .MXIV and CORSAMP.

5.3 Overall Mean Rates

This section contains the mean rate of occurrence per hour of the

following TSS events and pro-csses.

1. Keyboard inputs.

2. Keyboard outputs.

3. Disk I/O's.

4. Swap outs (total).

5. Swap outs (due to keyboard I/O).

6. Swap out, (due to key output oniy).

7. orce arz.

S. TSS swap area sizt! incrvase,,.



d

9. TSS swap area size decreases.

10. Tocal subsystem CPU time.

11. Subsystem starts.
12 Subsystem terminations

S13. Dispatches of the CPU to subsystems.

14. Urgent users detected.

15. Entries to Processor Allocator.

16. Entries to Memory Allocator.

17. Allocator idles.

18. interrupts.

19. Total core swapped.

These it.ems are accumulated explicitly in the program and converted

to hourly rates in routine OUTPUT.

5.4 Typical Subsystem Behavior

This section contains information on the tehavior of a typical sub-

system that executed during the simulation period. These statistics are

collected at each subsystem termination as in the real system :or the

TSS accounting records. (See Ref. 3).

1. Subsystem interarrival time.

2. Keyboard input interarrival time.

3. Keyboard output interarrival time.

4. Disk I/0 interarrival time.

5. Program size.

6. CPU time (sampled).

7. CPU time (used).

8. Response time (R19).

9. Response time (individual).
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10. Tire spetnt In each time state:

(a) Non-useful core residenvy.

(b) Swap.

(d) Ot ofcore.

k)Awaitingmeoy

()Awaiting memory after beinji, force swapped.

1ere Ke r risidutc.

1.Keyboard ounputs.

14 Fe owps.

Items 1 through 6 are obtained from the samples of the input

distrtbutions anj are useful for verifying that the input distributilons

Item 6 a d iffer because the former is the sampled time whereas

the lacter is computed only on those subsystems that rerm~natc during

Item 8 is the response timne as computed from the TSS accounting

records in Reference 3. T*,is response time is the Etal respninqe time

divided by the total number of keyboard !nputs and outptts. Th e

"individual" response time consists of samples of response time taken at

every courtesy call for a keyboard operatin

S.~tIQueue D.t

This; section gives Information on the average number of subsystems

in each system queue as well as the average number -f suhsvstems
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BEGINNING OF SIMULATION AT 0.

STOPTIME DEVS DRS DQS DMS DSCS DUS
1000000.000000 0 0 0 0 0 0

DKS DSS DBEGIN DDUR INITIME
0 0 10800001.000000 0. 3600000.000000

RANDOM NUMBER SEEDS
57839
84934
62192
72206
59023
34548
34886
88730
75442
78955

AMFTM LNSF TASWT TAMIS TALPP TASWF TASID
20000.000000 4 3000.000000 36 4 .008000 1000.000000

TLTLM TAMII TAMMS AMTQ TAGMI TATMC TATMD
500.000000 7 58 7000.000000 14000.000000 60000.000000 30000.000000

TAMAW TINLM TASMS TAMRI TAPMR TASRI TASCF
150000.000000 3000.000000 20 300000.000000 75 5 30000.000000

ASD31 TCDEL INITCORE INTMEAN MNDELAv MXDELAv DIOMEAN
1000.000000 25.000000 40 30.000000 7.000000 16.000000 89.21444g

eUTMEAN
2200.000000

SIMULATION TERMINATION AT 10800000.000

CORF STATISTICS MEAN STANDARD DEVIATION
PROGRAM SIZES 7.677 4.5c893
HOLE SIZES 4.90 9.!1604
SWAP AREA SIZE 48.785 8.08320
TOTAL USED C@RE 26.746 12.83447

PERCENT CORE LRED 54.265 24.29143

Figure 3. Sample Simulation Output

18



OVERALL MEAN RATES (PER POUH)
KEYBOARD OUTPUTS 2338.00
KEYBOARD INPUTS 1665.50
DISK I/OS 12188.50
SWAP OUTS 18F1.50
SWAP OUTS (KEY 1/0) 1827.00
SWAP OUTS (KEY OUTPUT) 551.50

FORCE SWAPS 46.50
SIZE INCREASES 4.50
TSIZE DECREASES 6.00

SUISYSTEM CPU TIME 52?45.906 MS.
SUCSYSTEM STARTS 760.50
SUBSYSTEM KILLS 754E50
SUBSYSTEM DISPATCHES 0612.50
URGENT USERS 47.00

KNEY IPTO PA 9704258 .0

ENTRIES TO AP :302.00
ALLOCATOR IDLES 11545.50~INTERRUPTS 6' 003.00

TOTAL CRE SWAPPED 13017.50 K

SUSYSTEM STATISTICS MEAN STANDARD DEVIATON~SUPSYSTEM TAT 4737.04 6200.02

KEY INPUT (AT 17.42 1453.0 1~KEY VOTPUT IAT 242.71 17q0.6;0

DISK IN1 TAT 62.3c 81.93
PROGRAM SIZE E.14 5.03
CPU TIME (SAMPLED) 1146.56 517).26
UECPU TIME (USED) 0R0.62 5006.<

RESPONSE TIME (Rq) 3234.5g 224.4
RESPNSE TIME (INDIVIDUAL) 1740.16 13153.91
TIME IN STATENON-USEFUL CO)RE 8151).7q 31924.4S

SSWAP 1 60 7.5 6 4 3 15.3 0
~USEFUL. CORE 505,3.05 ?$3369.1 1

OUT OF CORE 34956.79 150524.92
AWAIT MEMORY 347.57 1 776.40

SAWAIT MEMORY AFTER FS 30.1l 336. 93

NO. OF KEY INS 1.93 7.52
No. OF KEY PUTS 3.10 11.25
NO. OF DISK I/O'S 15.43 15.43
NO. OF FORCE SWAPS .0 .43
NO, OF SWAPS 4.80 13.15

QUEUE LENGTHS MEAN STANDARD DEVIATION
PROCESSOR QUEUE I .I I 1.17
MEMR" QUEUE 11.23 2.ql
DISK I/0 QUFUF .40 . q
USERS SWAPPING .35 RO
USERS IN CORE 3.49 1.73

URGENT USERS .02 .16
USERS WAITING FOR CORE .48 .54
USERS ElIGIBLE FOR CPU .13 1.06

Figure 3 (Contd.). Sample Simulation Output
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performing special actiyities,

1. Processor queue.

2. Memory queue.

3. Disk I/0 queue.

4. Number of users swapping.

5. Number of users in core.

6. Number of urgent users.

7. Number of users waiting for core.

8. Number of users eligible for the CPU.

The queue lengths are maintained and accumulated by Simscript

automatically. The other items are updated explicitly and accumulated

automatically.

Figure 3, on the following page, shcws a sample simulation

output.

5.6 Diagnostic Output

This section describes the types of messages printed when each of

the diagnostic switches described in section 4.1 are turned on.

1. DFVS - A message of the type

eeee AT ttttt.t

is printed whenever an event is entered. eeee is the event name and

ttttt.t is the simulation time. For events that are associated with a

subsystem (e.g. derails and courtesy calls), one of the phrases

BY nnnn

FOR nnnn

OF nni.n

TO nnnn

are postfixed to the message as appropriate. nnnn is the subsystem index

number.
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This switch also causes the printing of the message

START AT ttttt.t OF nnnn SIZE - cccc

CPU = sssss.s

in routine START. cccc and sssss.s are the program size and cpu time

allocated to the new subsystem.

2. DRS - A message of the type

rrrr CALLED

is printed at the beginning of every routine execution. rrrr is the

name of the routine. This message is not printed for routine START.

3. DQS - The MEMQ and CPUQ are printed whenever their members are

changed or rearranged. The UST's in the queue are print-: in the order

in which they appear in the queue. For each UST the following line is

printed.

nnnn bl b2 b3 b4 b5 b6 b7 s

nnnn is the index number of the UST. bl. through b7 represent the flag

word bits FLI8, YL19, FL21, FL22, FL23, FL24 and FL34 respectively.

s represents one of six states that the UST can be in. s takes on

values from 0 through 5 and represents the following subsystem states:

0 Non-useful core residency.

1 Swap.

2 Useful core residency.

3 Out of core.

4 Awaiting i.,emory.

5 Awaiting memory after force swap.

4. DMS - The memory map is printed whenever it is altered. For

each entry in the map the following line is printed

nnnn pppp hhhh
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where nnnn is the UST index number, -. pp is its program size and hhhh is

the size of the hole succeeding the program in core. The first entry in

the core map, which is a dummy entry has an undefined value for nnnn

and a program size of zero.

5. DSCS - A message is printed whenever TSS core size is changed.

The two possible messages are:

SIZE INCREASED TO ssssK AT ttttt.t

SIZE DECREASED TO ssssK AT ttttt.t

where ssss is the new core size and ttttt.t is the time of the size

change. In addition, whenever routine CORSAMP is called (at the start

of every subsystem) the values of total, used and percent core used are

printed as follows:

AT ttttt.t TOTCOR = sss USED = ttt = ppp.p% (MEAN = mmm.m%)

6. DUS - A message is printed whenever an urgent user is detected

and a force swap is performed.

The urgent user message is:

nnnn FOUND URGENT FOR sssss.s MS. AT ttttt.t

where nnnn is the UST index number, ssss3.s is the time elapsed since

this UST was first discovered urgent, and ttttt.t is the current

simulation time.

ThL force swap message is:

nnnn FORCE SWAPPED AT ttttt.t

7. DKS - A message is printed at every keyboard input and output

derail and courtesy call. The derail messages are:

nnnn START INPUT AT tttt.t UNTIL ssss.s

nnnn START OUTPUT AT tttt.t UNTIL ssss.s
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The courtesy call messages are:

nnnn FINISHED KIO AT ttt.t

where nnnn and tttt.t are as before, and siss.s is the time of the

scheduled courtesy call for the I/O operation.

8. DSS - Messages are printed at the start and termination of

every subsystem. The start message is identical to that for DEV'S.

The termination message is:

STOP AT tttt.t OF nnnn KIN = Iii KOUT = jij

TOT RESP = sss.s CPU ALLOC = uuuu.u USED = vvvv.v

where nnnn and tttt.t are as before, iii and jjj are the total keyboard

inputs and outputs performed by the subsystem respectively, sss.s is the

total response time accumulated. uuuu.u and vvvv.v are the CPU time

allocated to the subsystem and total time used by it and must always be

equal (See Sec. 8).

6. Using the Program

The program was tested and run on a Honeywell 6000 computer under

the GCOS operating system. The use of this progr',m is covered in two

sections, compilation and execution.

6.1 Compilation

The program can be compiled by the CACI Simscript 11.5 compiler for

HIS 600/6000 comp ters (USAF release 9). Compilation requires

appro':imately 61 ( words of storage and 7 minutes of processor time.

The following deck would compile the program in the source file SIM

and store the object deck in the file SIMOB.
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F'00 #SUJ ,16,32

i010 $ IDENT BCAIMOI,MULLA J ,558102110001,UNIV. OF MICHIGAN

V1020 $ PROGRAM RLHS,ON5,DECK

1030 $ LIMITS 13,61K,,10K

1040 $ PRMFL H*,R,R,SMSCP2.5/COMPILER

1050 $ FILE *I,XIR,20L

1060 $ FILE *2,X2R,20L

107( $ FILE B*,BIS,20L

1080 $ PRMFL C*,R/W,S,BFCAUMOI/SIM0B

1090 $ SELECTA BFCAUMOI/SIM

1100 $ ENDJOB

To compile the program from TSS the following underlined commands

must be issued. it is assumed that the above lines are in the file COMP.

SYSTEM ?CARDIN OLD COMP

READY

*RLN

SNUMB # 1234T

To examine the output of the compiiation from TSS the following

commands must be enterei.

SYSTEM ?JOUT l?3TO

FUNCTION?SCAN 74

FORM? DMP

EDIT?YES

?PRINT /*** ERROR!;*

?D _E

FUNCTION?DIRECT ONL
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If no error c'r.ents are printed in response to Jhe print command

it indicates that the compilation was error-frae.

6.2 Execution

To execute the program the following comiands are required.

Execution requires 25 K words of storage and approximately fifteen

minutes of processor Lime for every hour simulated. It is assumed that

the data to be used is in the file SIMATA.

1000 #S,U,J ,8,16,32

1010 $ IDENT BFCAUMQI,MULLA J ,558102110001,UNIV. OF MICHIGA ,

1020 LOWLOAD

1030 $ OPTION FORTRAN

1040 $ LIBRARY SL

1050 $ SELECT BFCAUMOl/SIMOB

1060 $ EXECUTE

1070 $ LIMITS 50,25K,-3K

1080 $ PRMFL SL,R,S,SMSCP2.5/LIBRARY

1090 $ PRMFL 17,R,S,SMSCP2.5/ERRORS

1100 $ FILE B*,BIR

1110 $ DATA I*

1120 $ SELECTA BFCAUMO1/SIMDATA

1130 $ ENDJOB

To run the program from a terminal the following underlined

commands must he entered. Ir is assumed that the abovc GCOS commands

are in the file RUN.
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SYSTEM ?CARDIN OLD RI

READY

*RUN

SNLM # 5678T

£ *

To ex44ine the output from the program on TSS the following conmands

must be issued.

SYSTEM ?JOUT 5678T

FUNCTIONPRINT 06

7. Detailed Program Description

The following is a detailed, line by line description of each routine

and event in the program. The order is as in the program listing in

Appendix 3.

7.1 PREAMBLE

8 - 11 Text substitutions for the compiler.

18 - 33 Random variable distribution entities. See Section 4.3.

38 - 49 Definition of UST entity and its attibutes.

50 Definition of memory queue ordering on LSIZE attribute.

54 - 65 Definition of eta-t routines.

66 Definition of CCQ se and its limited attributes.

70 - 71 Definition of memory map arrays.

72 - 91 Definition of global variables. See Appendix 1 for details.

95 - 134 Definitions of variables ior automatic collection of

statistics and global counters.
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7.2 INIT

145 - 162 Read and echo input data from sections 4.1 and 4.2.

(Diagnostic control and TSS parameters).

163 Read input values for distribuions in Section 4.3.

(Driving data).

164 - 167 Read check and stop if it is not 9999.

172 Reserve array locations for memory map vectors.

176 - 183 Initialize memory map. Link all blocks in a doubly

linked list. Create dummy block as first one in map.

187 - 189 Schedule the arrival of the first subsystem and 1/0

interrupt.

192 - 195 Schedule entry to allocator termination of simulation,

and event to test diagnostic switches.

7.3 MAIN

201 Call INIT to initialize program

202 Start simulation clock.

7.4 PDIAG

212 - 215 If the call is at the begianing of the diagnostic period

set all intern switches to the values read in INIT.

2i8 - 220 At the end of the diagnostic period reset all switches

to zero.

7.5 REINIT

226 - 233 Call Simscript generated routines ", .tniti'li icu::t..rs

fo. TALLY and ACCUKU.LATE variables.

235 - 238 Reset all global counters to zero.
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7.6 CORSAIMP

246 - 253 Scan through the memory map and add up the program sizes

in USEDCORE and both program and holesizes in TOTCOR.

254 Calculate percent core used in PERUSED.

255 - 256 Print core size and percentage used for diagnostics.

7.7 MQPRINT

262 - 268 For each UST in the memory queue print the index number,

flag word bits and state number.

7.8 CQPRINT

274 - 280 Do the same as MQPRINT for each UST in the processor queue.

7.9 STERM

286 Call OUTPUT to print simulation results and then terminate

the simulation.

7.10 OUTPUT

291 - 292 Print time at which simulation was terminated.

296 - 304 Print memory utilization statistics.

308 - 331 Print the number of certain TSS events that occurred per

hour during the simulation period.

335 - 364 Print statistics on an average subsystem the executed

during the period.

368 - 380 Print statistics on queue lengths.

389 - 393 Print next arcival time for each event in the program.

394 Print arrival time of derails for the UST that was being

served last by the allocator.



I;I
397 - 398 Print arrival times of all courtesy calls in the CCQ.

V 401 Call OUTPUT to print simulation results up to this point.

7.12 ALLOCI

409 - 410 Call LINSV or MAP if their respective flags are set.

413 - 414 Increment count of entries to allocator and set allocator

flag.

41c - 417 Scan CPUQ for jobs that axe ntt doing i/0 and iot

swapping.

419 See if job found is schedul( for force swap. If so call

SDP7.

420 If not call RZ-TSSX to dispal.:b cpu to job.

421 Reset the UST's new subsystem bit.

426 - 428 If no jobs eligible for cpu, reset allocator flag and go

to LINSV.

7.13 MAP

436 Increment count of entries to MAP.

437 Reset map flag.

440 If special memory action flag is ', caHl SPMACT.

441 Set time of last entr; into MAP

443 If nc urgent user is waiting go t-) \).2A.

444 If urgent user can fit in current o.-i fence go to MAP.3.

445 - 447 If he has been urgent for more th', A'iTTM ms. reject him

and clear the core fence.

451 -452 Scan MF24Q for jobs that are not doin, -evboard I/0, not

in core and not swapping.

454 If such a job was not force swapped to zo MAP.4 and try

to swap him in immediately.
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455 Otherwise remember the first job we find eligible for

swap in.

459 - 460 If no swap candidate was found and no special memory

action is waiting return to ALLOCI.

461 .- 463 If special memory action waiting. call swap decision

processor.

467 If swap candidate was found call MBA to allocate storage.

470 - 473. If allocation was unsuccessful call swap decision processor.

i76 if successful, call SWIN to swap him in.

477 - 478 Return to MAP to allocate storage for the next program.

481 - 484 If urgent user got core, destroy the core fence.

485 - 487 If he is in the ME"IQ and still needs core call MBA to

allocate it. Otherwise go to MAP.3 to look for znother

swap candidate.

7.14 SD?

496 - 497 If more swaps are in prcgress than there are swap files,

go back to ALLOCI.

498 Reset the pointer to job to be swapped.

501 - 502 Scan the MF2Q for jobs that are doing keyboard 1i0 and

are in core and not swapping.

504 - 505 If the size of such a job exceeds the required size set

A.'Nl to that UST.

509 - 510 If no swap candidate was f.1und call SDP3.

513 - 515 Call SWOUT to swap out job found.

5i6 Repeat SDP for more Jobs to swap out.
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7.15 SDP3

526 - 529 Enter only if last entry was at least ASD31 ms. igo ,r

five unsuccessful attempts wire made previously.

530 - 535 Reset counter, entry time, number of urgent users found,

memory needed, largest urgent user wait tine.

539 - 543 Find user that needs memory and has been waiting at

k least TASWT ms.

547 - 550 Calculate job wait factor depending on size of program.

551 - 552 See if wait faztor calculated is less than time

waited. If so he is eligible to be urgent.

555 - 560 If he was force swapped, reset the force swap bit and

change his state from "waiting memory after force swap"

to "waiting memory", but do not consider him ureent.

563 - 564 if he was found urgent, increment urgent user -ounts.

566 - 567 If USWiTCH is set print urgent user message.

568 - 569 If he is the longest waiting urgent user, set ITALUT

F to his UST.

572 - 573 Record number of urgent users detected in this pass

through SDP3. Call SDP4.

7.16 SDP4

581 - 582 if no urgent user was found call SDP6.

583 - 589 Call SDP5 if (M) longest wait time is less than TASID

ms., (it) it has been less than TASCF ms. since the

last size change, or (iii) a size change request is

already scheduled.

592 - 298 Calculate a new (larger) size for TSS swap area.

599 Increment size increase requests.
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600 Set special memory action flag.

601 Call SDP5 to set up core fence.

7.3.7 SDP5

610 If core fence is already up call SDP6.

611 - 613 If urgent user size is greater than TSS swap area size

call MBA3 to increase size.

614 - 615 Set core fence size (2AURWT) needed to LSIZE of urgent

user.

616 Set time fence was established.

618 Call SDP6 to force swap jobs.

7.18 SDP6

627 If special memory action waiting go directly to scan for

force swap jobs.

628 - 632 If an urgent user was found an(. swap files are not full

begin scan for force swaps. Otherwise return to ALLOCI.

633 - 635 Scan CPUQ for a job that has been in core more than AMTQ

mS.

636 If t,,e job is not new and is not already scheduled for a

force swap, set the force swap bit,

637 - 638 If the job is doing 1/O return to ALLOCI.

639 - 640 Otherwise call SDP7 to force swap it immediately.

643 Return to ALLOCI.

7.19 SDP7

652 - 659 Call SWOUT to swap Jub out. Increment force swap

counters for UST and system. Move UST from CPUQ to

MEMQ. Print diagnostic messages for QSWITCH and

USWITCH.
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660 Return to ALLOCI.

7.20 SPMACT

670 - 672 If no size change is scheduled, clear flag and return.

673 If size decrease is scheduled go to SPM.3.

676 If size has been increased less than TAGMI ms. ago,

ignore this request.

678 -679 Print diagnostics for increase.

683 If new size requested is current size or less than 3K,

ignore it.

684 - 688 If there is no hole at the tail end of core large enough

for the reduction, or the request has been pending

longer than TATMC ms. or less thaq- TATMD ms. go to

SPM.5 to see if request should be ignored.

690 -691 Print diagnostics for decrease.

695 Update memory map entry.

696 - 6n7 Clear size request and request flag.

699 Set time of last change or change attempt.

703 - 706 Ignore request if time since last request is greater

than TATMC.

7.21 MBA

714 Clear success return flag.

715 Increment count of entries.

719 - 726 Check memory map for a hole big enough to satisfy

request.

729 - 731 If search was unsuccessful and program will not fit in

TSS size, call MBA3.
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734 - 737 If allocated job was the urgent user, clear the core

fence.

738 - 740 If he is not the urgent user, make sure he does not use

up the core fence set up for the urgent user.

744 - 759 Build and link new entry into the memory map.

760 Set flag to indicate that allocation was successful.

761 Call MMV to verify memory map is still good.

7.22 MBA3

770 - 772 If urgent user has waited more than TAMAW ms. for core,

return.

773 - 775 If a size increase is already scheduled, return.

776 Set new request to size of program.

777 Set the special memory action flag.

778 - 780 If urgent user needs more than TAI4I plus the current

TSS swap area size, return.

781 - 783 Otherwise set the new size request to TAMII more than

the current size but not more than TAMMS.

7.23 MBD

793 - 797 Scan memory map for the job wtth the same pointer as the

one to be deallocated.

800 - 807 Remove the entry from the core map and relink preceding

and succeeding entries.

808 If the deallocated program was larget then 2K, set the

AP flag.

809 Call MMV to verify the memory map.

34



7.24 MMVIL 823 - 832 Scan every entry in the memory map and add up each

program and bole size in TOTCOR.

825 827 Print diagnostics when MSWITCH is set.

833 Sample value of CORSIZE for statistics.

837 - 839 Compare TOTCOR with the current TSS swap area size. If

they are not equal print an error message and stop.

844 - 848 Scan the MEMQ for jobs waiting for core (i.e., not doing

I/O, not swapping, not in core and not new subsystem).

849 - 853 Scan the CPUQ for jobs eligible tor the cpu (i.e., not

doing I/O, not swapping, not scheduled for a force swap

and in core).

7.25 SWOUT

861 Clear "in core" bit.

862 Set "swapping out" bit.

) 863 Increment swap count.

864 - 865 If keyboard I/0 is in progress, set "roadblocked" bit,

and clear "scheduled for force swap" bit.

866 Call SWPLD to swap out.

7.26 SWIN

875 Set "swapping in" bit.

876 Call SWPLD to perform swap in.

877 Increment count of jobs in core.

7.27 SWPLD

883 DIR specifies direction of the swap to be performed.

(0 = in, I = out.)
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886 Increment subsystem's swap count.

887 Change subsystem state to "swapping".

888 Increment count of jobs swapping.

890 - 891 Schedule swap in courtesy call. File the courtesy call

in CCQ.

892 Schedule swap out courtesy call.

893 Add program size to total core swapped out.

894 File the courtesy call in CCQ.

7,28 SSFINI

902 Increment count of subsystem terminations.

903 - 904 Decrement count of jobs in core. Change subsystem

state to "out of core".

905 Call MBD to releace core.

908 - 911 Remove job from whichever queue it was in and print queue

diagnostics if necessary.

914 - 920 If an output courtesy call is still pending for this

subsystem, cancel it.

921 Call SACT to take subsystem accoun.ting and destroy 
UST entity.

7.29 BUFDMP

930 For output operation, bypass this'routine and call

KIOSRT.

931 - 933 For input, move the UST from the CPUQ to the MEMQ.

934 Change subsystem state to "non-useful core residency".

935 Set "I/O roadolocked" bit.

937 Print queues fot diagnostic purposes.
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938 Call KIOSRT to start I/O operation.

7.30 KIOSRT

950 - 954 If keyboard I/O is already in progress (FKl9 = 1), it

must be an output since the subsystem was executing. In

this case, cancel the output courtesy call.

955 Set "I/O in progress" bit.

958 If operation is an output:

959 Increment subsystenm's count of outputs.

960 - 965 If no output is in progress collect response time value

since the last key I/O courtesy call.

966 Set LTIN to the arrival time of the courtesy call.

967 - 969 Schedule the output courtesy call and file it in the

CCQ.

970 - 971 Print diagnostic message if KSWITCH is set.

975 If operation is an input:

Increment subsystem's count of inputs.

976 - 981 If no previous output is in progress, collect a response

time sample.

982 - 986 Schedule input courtesy call and print diagnostic

message if KSWITCH is set.

7.31 START

992 Increment count of subsystem arrivals.

994 Call CORSAIP to sample values for memory map statistics.

997 Create a new UST entity.

998 - 999 Sample, assign and tally values for program size and cpu

time allocated.
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100 - 1006 Sample valies for the number of disk I/O's, keyboard

inputs and outputs for this subsystem, and calculate

the mean interarrival time between each. If zero
r

operations are sampled the interarrival time is set to

RINF.C (Simscript constant for the largest possible

real number).

1007 Set time until next disk I/0, and key input and outputs

as half the interarrival time. The i/0 operations are

equally spaced in cpu time throughout the subsystem

execution period.

1008 Set "new subsystem" bit.

1009 Assign sequential index number.

1010 Initialize LTIN, LTMWT.

1011 File the UST in the memory queue.

1012 - 1013 Print message for diagnostics.

1014 Change subsystem state to "awaiting memory"'.

1015 Print MFAQ if QSWITCH is set.

7.32 RETSSX

1026 - 1027 Set NXTCC to the arrival time of the next courtesy call.

1028 Set NEXT to the smallest of the following times:

Time until the next disk I/O.

Time until the next key input.

Time until the next key output.

Cpu time remaining for the subsystem.

Time until the next interrupt.

Subsystem quantum (TCDEL).

Time until next couttery call.
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1029 Initialize DISPT to the time of dispatch.

1030 - 1034 Reduce each of the above times by the minimum value.

1038 - 1042 Schedule the derail which was to occur next. In case

FTCDEL, NXTINT or NXTCC was the least time, schedule

an EXENTR to re-enter the allocator via an interrupt.

7.33 SAIT

1052 - 1062 Sample each of the following values from the UST entity

and assign them to their respective global tallied

variables:

Time spent in each of the six subsystem states.

Keyboard inputs.

Keyboard outputs.

Disk I/O's.

Force swaps.

Swaps.

1065 - 1067 Calculate response time by dividing total response time

accumulated by the total number of keyboard I/O's. If

no key /O's were done, response time is total subsystem

duration.

1068 Sample subsystem cpu time allocated.

1069 - 1072 Print message if SSSWITCI is set.

7.34 ATCIIG

1080 - 1086 Add current time minus time of previous call to ATCHG

for this subsystem to the accumulated time foi the

previous state (specified by LTCW).

1087 Set LTCW to new state (N).

1088 Update time of last state change.
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7.35 EXENTR

1097 - 1098 Move the interrupted UST to the last position in the

CPUQ.

1099 Print CPUQ for diagnostic aid.

1100 Call EXEACT to take accounting.

1101 Re-enter the allocator via ALLOCI.

1104 Sample the arrival time of the next interrupt.

7.36 EXEACT

1115 Increment count of interrupts.

1116 - 1118 Add cpu time used by subsystem to totals for subsystem

and overall system.

1119 If MAP was last called more than ASD31 ms. ago, set

MAP flag.

1120 If LINSV was last called more than TLTLM ms. ago, set

*LINSV flag.

7.37 KONDRL

1128 Set input operation flag.

1129 Call EXEACT to take accounting.

1130 Increment global key input count.-

1131 Call dUFDMP to process input.

1134 Reset time until next input to mean input arrival time.

1135 Return r- ALLOCI.

7.38 KOTDRL

1143 Set output operation flag.

1144 Call EXEACT to take accounting.

1145 Increment global key output count.
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1146 Call BUFDMP to process output.

F l 1149 Reset time until next output to mean output arrival time.

1150 Return to ALLOCI.

7 7 39 DRLDIO

1158 Set "disk 1/0 in operation" bit.

1159 Call EXEACT to take accounting.

1160 - 1161 Increment UST's and system's count of disk 1/0 operations.

1162 Reset time until next disk I/0 to mean disk I/O

arrival time.

1166 - 1168 If theo DIOQ is empty, schedule the courtesy call for

this UST and file it in the CCQ.

1169 File the UST at the end of the DIOQ.

1170 Return to ALLOCT.

7.40 DRLRET

1178 Call EXEACT to take iccounting.

1181 Check to see that the subsystem utilized all the cpu

time allocated.

1182 - 1183 If not, print an error message.

1184 Call SSFINI to terminate the subsystem.

1185 Return to ALLOCI.

7.41 KIOCC

1191 Save UST pointer in TUST and set UST to the subsystem

for which KIOCC was scheduled.

1192 - 1193 Print message if KSWITCH set.

1196 Set time of courtesy call in LTIN.

1197 Reset "data in transmission" bit.
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1200 If operation was an input:

1202 Reset "roadblocked" bit.

1203 - 1207 If program is not swapping out and not in core, move

the UST from the MEMQ to the CPUQ. Change state to

"useful core residency".

1208 Print MFMQ and CPUQ for diagnostics.

1211 If program is not in core, set MAP flag, and change

state to "awaiting inemory".

1213 Restore UST pointer and return.

7.42 DIOCC

1220 Save UST pointer as in KIOCC.

1223 Remove the UST from the top of the DIOQ. He must be

the one whose courtesy call is being serviced.

1224 Clear "disk I/0 in progress" bit.

1227 - 1228 Move the UST to the top of the CPUQ.

1229 Print CPUQ for diagnostics.

1230 Restore UST pointer.

1234 - 1237 If there are more UST's in the DIOQ, schedule the first

one.

7.43 IALLCC

1244 Save the UST pointer as in KIOCC:

1247 Decrement count of users in core.

1248 Clear "swapping out" bit.

1249 Set MAP work flag on.

1251 - 1253 If UST was .ot doing key 1/O and was force swapped

change state to "awaiting memory after force swap".
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1255 If UST was not force swapped and not doing key I/O

tchange state to "awaitirg memory".

1258 If UST was doing key I/O change state to "out of core".

1259 Ca'' MBD to deallocate core.

1260 Decrement count of jobs swapping.

1261 - 1262 Restore UST pointer. Remove the courtesy call from the

CCQ and destroy it.

7.44 2ALLCC

1268 Save UST pointer as in KIOCC.

1271 Set -program. in core" bit.

1272 - 1273 Clear "swapping in" and "scheduled for force swap" bits.

1274 - 1275 Move the UST from the MEMQ to the top of the CPUQ.

1276 Change state to "useful core residency".

1277 Print MEMQ and CPUQ for diagnostics.

1278 Decrement count of users swapping.

1279 - 1280 Restore UST pointer, remove this 2ALLCC cali from the

CCQ and destroy it.

7.45 LINSV

1288 Clear LINSV flag.

1289 Clear "no use:s" switch.

1290 Reset time of last call to LINSV.

1292 Test if at least TLNLM ms. have passed bef' re last

entering the next section. If not, bypass the next

section and go to MSRK.

1293 Update TLOLD, time of entry to this section.

1295 Test to see if both CPUQ and MMQ are empty. If so,

set MSR240 indicating no users.
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1296 If the current core size is not at the minimum go to

MSRKS to try to reduce it.

1297 If core is at its minimum, go to MSR300 to relinquish.

1301 Clear "no users" flag.

1302 If less than TAMRI ms. passed since the last time

through the next section, skip to MSR300 to scan for

new subsystems.

1306 - 1309 Calculate percentage core being used and average it with

the previous value.

1312 - 1318 Find the largest program in the system.

1319 If no users, skip to MSR250.

1320 - 1325 Skip memory reduction if either of the following is

true:

(i) Time since last here is less than TAMRI ms.

(ii) An urgent user was found since the last time

through here.

(iii) The last size change was less than TATMD ms. ago.

(iv) A program has been awaiting memory since the last

time through here.

(v) The percent core utilization (TAP.X) is greater

than TAPMR.

1326 - 1327 If current size minus TASRI is less than the minimum

size, set change request to minimum. Otherwise se.

request to reduction by TASRI.

1328 If a change request is already scheduled, ignore this

one.
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1329 If new size is less than largest program found, ignore

it.

1330 If time since last chang-_, is less than TASCU, ignore

this request.

1331 Set special m(.1ry action flag.

1332 Set TAHOJ. to the new requested core size.

1333 Increment count of reduction requests.

1339 If the arrival time of the next UST is past, call

START to create it.

1340 - 1341 Sample time of next UST arrival.

1342 Loop back to see if next arrival is also past.

1343 If either Allocator or MUP flags are set, return to

ALI.OCI.

1348 Increment count of idles.

1349 If M.AP was last called more than ASD3i ms. ago, eL

MP1F.

1350 - 1351 Set time of next courtesy call..

1352 - 1353 Schedule an entry into the allocator at the arrival of

the next UST. courtesy call or TAGMI ms., w:ichever is

smallest.
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8. Error MessagesI'I
r This section describes only those error messages printed by the

program. For Simscript generated error messages se- Reterence 5.

1. After reading the input data the program reads a check value

and compares it with a preset value (see Section 7.2). If this value

-I is not correct the program terminates witL, the following error message.

l### ERROR - INPUT FORMAT INCORRECT

2. When the memory buffer allocator (MBA) is called to find

memory for a certain job, it checks to see if the program is already in

core. If such a call is made the error is considered fatal and the

following message is printed.

###11/ ERROR - MBA CALLED FOR UST ALREADY IN MEMORY

3. The memory map arrays (see section 3) are all dimensioned 50.

If more than fifty jobs are ever allocated memory, the MBA process

prints the following message and terminates the program. In this case

the dimension figure in the INIT routine must be increased.

### ERROR - NO MORE AVAILABLE BLOCKS FOR MEMORY MAP ARRAY

4. The memory map verification routine (MMV) prints a fatal

message if the map does not verify. This occurs if the sum of all

programs and holes in the map does not equal the total core size. The

message printed is:

1100? ERROR - IMMORY MLIAP DOES NOT VERIFY

5. The only non fatal error occurs when a program terminates

without using up all the cpu time allocated to it. In such a case the

return derail (DRLRET) prints the following me-sage:

###',1 ERROR - nnnn ALLOCATED

CPU - tttt.t USED = ssss.s
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Si. where nnnn is the UST index number and tttt.t and ssss.s are the

[I allocated and used cpu times respectively.

P
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APPENDIX 1

Variable Description

The following is an alphabetically ordered list of variable names

used in the program and their functions. When a name is followed by

(M/S) it means that its mean and standard deviation are automatically

collected by Simscript in the variables Mname and Sname respectively.

For certain TSS system constants, their values at the time this

program was debugged are given in parentheses. Most variable and

parameter names arc the same as those in TSS and can be found described

in Reference 2.

ALOCI - Number of entries to the allocator.

ALUTM - Time at which urgent user was last detected.

AMAP - Number of entries to MAP.

AMAP2 - Number of times the core fence limit was exceeded.

AMBA - Number of entries to MBA.

AMBA4 - Number of times a hole fit was detected by MBA.

AMBA5 - Number of successful allocations after hole fit detected.

A.MFM - Maximum force fence maintenance time (20000 ms.).

kKN - Pointer to UST for SDP.

AIMN2 - Size of memory requested from SDP.

AMTQ - Minimum core residency time (7000 ms.).

AP.\P1 - Number of allocator idles.

APAP2 - Number of time , subsystem selected for processor allocation.

ASDI - Number of entries to SDP because program awaiting memory.

ASI)P7 - Number of force swaps.
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ASD3C . Counter to override timer for entry to SDP3.

ASD31 - Minimum time between entries to SDP3 (1000 ms.).

ttD3T - Time of last entry co SDP3.

AVAIL - Pointer to the list of available blocks in the memory map

arrays.

CCQ - Queue of pending courtesy calls. Ordered FIFO.

CHANGE - Temporary variable to hold core size change in LINSV.

CHECK - Check value (9999) to verify that data was read correctly

in INIT.

CHKCPU - Allocated cpu time attribute of UST. Used to check used

against alloca -d cpu time.

CORSIZE - Global sample of TACOR in MMV (M/S).

CPUDUR- Input distribution of cpu time per subsystem.

CPUQ - Processor queue.

DBEGIN - Time at which diagnostic printing is to start.

DDUR - Duration of diagnostic. period.

DEVS - Diagnostic switch for event trace.

DIOIAT - UST attribute, disk I/O interarrival time.

DIOMEAN - Input mean of disk I/O service time for exponential

distribution.

DIOQ - Disk I/O queue. Ordered FIFO.

DIR - Argument for SWPLD 'outine to specify direction of swap.

1 = out, 0 = in.

DISKIO - Global count of disk I/O's.

DISPT - Time at which last subsystem was dispatched.

DKS - Diagnostic switch for key I/O trace.

D S - Diagnostic switch for memory activity tracc'.
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DQS - Diagnostic switch for queue activity trace.

DRS - Diagnostic switch for routine trace.

DSCS - Diagnostic switch for core size and precentage core

Iutilization trace.
DSS - Diagnostic switch for subsystem start and termination trace.

DUS - Diagnostic switch for urgent user and force swap trace.

DUST - Temporary location for UST in DIOCC.

ELIGCPU - Number of UST's eligible for the processor (M/S).

ES - Temporary index.

EVDIAG - Short for "FOR ES=l TO EVSWITCH".

EVSWITCi - See DEVS.

EXT - Variable for accumulating time used to execute TSS code.

The values for EXT were calculated from the actual TSS

listings with the assumption that the average instruction

execution takes approximately 2.2 microseconds.

FK19 - UST attribute bit, "data in transmission."

FL18 - UST attribute bit, "disk I/O in progress."

FL19 - UST attribute bit, "keyboard I/O in progress."

FL21 - UST attribute bit, "swap out in progress."

FL22 - UST attribute bit, "program in core."

FL23 - UST attribute bit, "swap in in progress."

FL24 - UST attribute bit, "new subsystem."

FL34 - UST attribute bit, "force swap scheduled."

HEAD - Pointer to the head entry in the memory map.

HOLSIZE - Samples of hole sizes in memory map (M/S).

I - Temporary index.

IDPTR - Memory map array to hold UST pointer.
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INC')RE - Number of UST's in core (M/S).

INDDRL - Flag set by keyboard I/0 derails. 1 = input, 0 output.

INITCORE - Input data value of initial TSS swap area size.

INITIME - Input data value of time at which statistic counters are to

be reinitialized via event REINIT.

INTMEAN - Input data value of mean interrupt interarrival time for

exponential distribution.

J - Temporary index.

JOBNO - UST attribute, subsystem index number.

KEYIN - Global count of keyboard inputs.

KEYOUT - Global count of keyboard outputs.

KIIAT - UST attribute, keyboard input interarrival time.

KILL - UST attribute, remaining cpu t.ie until termination.

KIODUR - Input data distribution, keyboard input duration.

KOIAT - UST attribute, keyboard output interarrival time.

KOSWAP - Global count of swaps due to Keyboard output activity

after subsystem termination.

KSWITCH - See OKS.

KUST - Temporary location for UST in KIOCC.

LNSF - Maximum number of swap files (4).

LSFLG - Line service flag.

LSIZZ - UST attribute, program size.

LSPTS - UST attribute, subsystem processor time used.

LSTIO - UST attribute, disk I/O count.

LTCW - UST attribute, current time state.

LTC21 - UST attribute, keyboard input count.

LTC22 - UST attribute, keyboard output count.
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LTC32 - UST attribute, force swap count.

LTC32 - UST attribute, swap count.

LTIN - UST attribute, response timer.

LTMRS - UST attribute, accumulated response time. m

LTMWT - UST attribute, working timer.

LTMO - UST attribute, non useful core residency time.

LTMOSS - Global sample of LTMO (M/S).

LTMI - UST attribute, swap time.

LTMISS - Global sample of LTM1 (M/S).

LTM2 - UST attribute, useful core time.

LTM2SS - Global sample of LTM2 (M/S).

LTM3 - UST attribute out of core time.

LTM3SS - Global sample or LTM3 (M/S).

LTM4 - UST attribute, waiting for core time.

LTM4SS - Global sample of LTM4(M/S).

LTM5 - UST attribute, waiting for memory after force swap time.

LTM5SS - Global sample of LTM5 (M/S).

1APTM - Time of last entry to MAP.

MEMALOCOK - Return value from memory buffer allocator (MBA).

0 = unsuccessful, 1 = successful.

,mQ - Memory queue, ordered by increasing LSIZE.

MNDELAY - Input data value, minimum of uniform distribution for

interrupt delay.

MPACT - Special memory action flag.

MPWF - MAP work flag.

MS. - Short for "UNITS".

MSR240 - "No users" flag in LINSV.
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MSWITCH - See DMS.

IMXDELAY - Input data value, maximum of unifoni distribution for

interrupt delay.

N - Argument for ATCHG, new time 5tate of UST.

NEXT - Cpu time interval allocated to subsystem in RETSSX.

NODIO - UST attribute, number of disk I/O's.

NOKIN - UST attribute, number of keybaord inputs.

NOKOUT - UST attribute, number of keyboard outputs.

NXTCC - Time until next courtesy call.

NXTDIO - UST attribute, cpu time until next disk I/0.

NXTINT - Cpu time until next interrupt.

NXTKIN - UST attribute, cpu time until next keyboard input.

NXTKOUT - UST attribute, cpu time until next keyboard output.

NXTUST - Real time until next subsystem arrival.

OUTCC - UST attribute, pointer to pending output courtesy call.

OUTMEAN - Input data value, mean output duration.

PERUSED - Percent core utilization (M/S).

PRED - Memory map array of backward pointers.

PROGSIZE - Samples of program sizes in memory map (M/s).

QSWITCH - See DQS.

RDIAG - Short for "FOR RS=I TO RSWITZ|! PRINT 1 LINE TH1S".

RESPT - Global sample of response time calculated for individual

key I/0 operations (M/S).

RS - Temporary index.

RSWITCH - SC, RS.

R6 - Temporary UST pointer in MAP.

SCSWITCH - See DSCS.
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SFUSE - Number of UST's swapping (MI/S).

SHOLE - Memory map array to bold hole values.

SHOW - Short for "PRINT 1 LINE WITH TLME.V".

SIZEDIST - Input data distribution of program sizes.

SIZEINCR - Number of TSS swap area size increases.

SIZERED - Number of TSS swap area size reductions.

SJOB - Memory map array to hold program sizes.

SPMFR - Time of last size increase request.

SSCPU - Global sample of .LSPTS (MI/S).

SSDIO - Glcbal sample of LSTIO (M/S).

SSFS1AP - Global sample of LTC31 (M/S).

SSKIN - Global sample of LTC21 (M/S).

SSKOLT - Global sample of LTC22 (M/S).

SSRESP - Global sample of response time calculated by dividing the

total response time by total keyboard I/O's (M/S).

SSSWAPO - Global sample cf LTC32 (M/S).

SSSWITCH- See DSS.

STOPTIME - Input data value, simulation duration.

SUC - Memory map array for forward pointers.

SUSTI - Temporary variable to hold UST pointer in 1ALLCC.

SUST2 - Same as SUSTI for 2ALLCC.

SWAPDUR - Input data distribution, swap channel service time.

T - Temporary variable.

TAAUG - Number of urgent users detected.

TACOR - TSS swap area size.

TAGMI - Minimum time between size increases (14003 ts.).

TAGPT - Cumulative cpu time used by TSS since last relinquish to GCOS.
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TAGTC - Number of interrupts.

TAGTU - Sum of subsystem cpu ticie.

TAHOL - New requested TSS swap area size.

TAIL - Pointer to last entry in memory map.

TALCT - Time of last size change attempt.

TALPP - Large program penalty multiplier for wait factor calculation

in SDP3 (4).

TALPS - Largest program detected in LINSV size reduction logic.

TALUT - Longest urgent user wait time.

TAMAW - Maximum wait time for core before rejection of program

(150000 ms.).

TAMll - Minimum memory size increment (7K).

TAMIS - Maximum size of programs considered under high priority (36K).

TA4MS - Maximum TSS swap area size (58K).

TA.MRI - Minimum time between size reduction attempts (300000 ms.).

TAPMR - Mini-um value of TAPMU required to prevent size reduction

(75%).

TAPMU - Moving average perccnt core utilization.

TASCF - Minimum time between size increase requests due to urgent

users (30000 ms.).

TASID - Damper for urgent user size increases (1000 ms.).

TASIO - Count of swap outs due to key I/O.

TASMS - Minimum TSS swap area size (20K).

TASRI - Memory size reduction amount (5Y).

TASRT - Time of last entry to size reduction logic.

TASWF - Divisor to convert size into time units for wait factor

calculations in SDP3 (.008).
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TASWT - Minimum wait time before swap decision logic is invoked

(3000 ms.).

TATMC - Maximum time allowed for size change to occur (60000 ms.).

TATMD - Delay before scheduled size reduction request is completed

(30000 ms.).

TATMN - Total program size belonging to urgent users.

TAURG - Current number of urgent users (M/S).

TAUSE - Temporary variable to add up size being used.

TCDEL - Subsystem cpu time slice (25 ms.).

TOP - Temporary variable.

TKILL - Number of subsystem terminations.

TLFLG - Allocator work flag.

TLLST - Time of last entry to LINSV.

TLNAA - Count of TSS idles.

TLNL - Interval between line service functions (3000 ms.).

TLOLD - Time of last entry to idle status check in LINSV.

TLTLM - Minimum time between scan for new UST's in LINSV (500 ms.).

TOTCOR - Temporary variable to accumulate TSS core size in MMV.

TSIRC - Number of times size increase was requested because of

waiting program.

TSRRC - Number of size reduction requests.

TSTRT - Number of subsystem starts.

TSWAP - Number of program swaps.

TSWPK - Total core swapped.

TUST - Temporary UST pointer storage.

URGT - Urgent user wait time.

USEDSIZE - Amount of TACOR being used by programs (M/S).
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I UST - Global pointer to UST cuirently being served by the

allocator.

USTIAT Input data distribution, UST interarrival times.

USWITCH - See DUS.

VCPUDUR - Sampled values of CPUDUR (MIS).

VDIOIAT - Sampled values of DIOIAT (M/S).

VKIIAT - Sampled values of KIIAT (M/S).

VKOIAT - Sampled values of KOIAT (M/S).

VSIZE- Sampled values of SIZEDIST (M/S).

VUSTIAT - Sampled values or USTIAT (M/S).

WAITCOR - Current number of users waiting for core (M/S).

WAKET - Time to reenter TSS after relinquish to GCOS.

TAFAC - Wait factor calculated for subsystem.

IAUR1T - UST pointer to urgent user for whom core fence is established.

IULT - Pointer to UST that has been urgent the longest.

2AURWT - Program size of UST for which core fence is established.
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Appendix 2

Flowcharts

Routine Page

INrT 1

MAIN 2

PDIAG 2

REINIT 3

CORSAMP 3

MQPRINT 4

CQPRINT 4

STEF-M 5

oU'rpUT 5

SNAP.R 6

ALLOCI 7-8

MAP 9-12

SDP 13-14

SDP3 14-17

SDP4 18-19

SDP5 20

SDP6 21-22

SDP7 22

SPM\CT 23-26

%LA 26-28

MBA3 29

MBD 30-31

%- 31-32

SWOUT 33

SWIN 33

SWPLD 34

SSFINI 35-36

BUFDMP 36

KIOSRT 37-38
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Routinet. Pap:

STARr 3'9-40

RETS SX 40

SACT .1

ATCHG( 41

EXENTR -1-

FXEACT --

KQNI)RL -

KOTDRI.

URLIO 10

DRL RE-T-.

KIOCC -

DIOCC
1ALLCC .

2ALLCC 49g

LINSY V
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Read CHECK

mnitalrz memryma

Sample next arrival time
of subsystem, and interrupt
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MAIN

Call INIT and then
release the routine

tStart the simulation clock
eand proceed to the first event

dthe first call i syes

IRsdurton p eriot
Destroy the PDIAG

diagtnotic

[:e~~ :e(Jnoic

RETURN

P, Cle 2



ITI

Call the Simscript generated routines

to reset all counters for ACCUMULATEand TALLY variables

i i

Reset all explicit counters to zero

Sample the program size and hole size
of all entries in the memory 

map. (Except

the program size of the first dummy entry.)

Add program sizes in TAUSE and
proqram and hole sizes in TOTCOR

Fample USEDSJZE as TAUSE

Calculate percent core used

CRETURN

Page 3

62
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: For each UST in the MEMQ print the

~For each UST in the CPUQ print theUST index, flag bits, state and size

Pa',; 4



STERM

Call OUTPUT
to print results

:RETUR

OUTPUT

Print memory statistic report

Print global counts averagad I
per hour

Print statistics for average
subsystem executiion

Print statistics on queue
lenqths

P1

CSTOP

Page 5

64



SNAP. R

Print arrival time of next event for each
event class

Print arrival of next UST, interrupt and
derails for current USTi

Print arrival tinte of each pendinq
courtesy call

Call OUTPUT to prir.t results

STOP

Paqc 6
65



ILOC
Is lin yes

flqon

no

PAP

Increment count of entries to
al1locator

S~ llocator flaql

Set pinte to had oPCPQ



I7
Incremen~t count of allocator idles

C LINSV

RT



MA P

Increment count of entries to 'AAP

Car MAP work flag
F I(

Spca e

Mark last time through here in MAPTM

W8 Urgee no



Increment number of times core fence limit

was exceeded

Take down core fence

Set pointer to head to MEMQ

692

Get next entry in memory queue

nof yes1

no P rog ram
4 waiting for core

Programn no2
• force swapped

yes

yes Did we n

alreadyfidsc
I FRemember this one

69
P~qC 10



9 10

MAP. 3B

Callr atoobtainrmemory

wasan cor n



MAP. 2A

Take down core fence j

Proga no1

i n no
memory queue



npcaln

meor acio ALO

- -i'i1

yes



Did we
f ind a job no

eligible to swap -C=P

out programn

S P3

ID

ben 

14

* ~ ~ ~ ~ ~ ~ !a it been-- --- - - ~--=~-- *- =-



7**t. ~ -. y

M ark current time in ASD3T

Zero out numbcer of urgent users, total

______ 2 SDP.3X

Get next UST in MRMflOl 
.

no waitedg mor

yes

Get his pLogram size and~ add~ it
to the total memory needed by
urgent users

Page 15
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IR

15

Program yes
size
TAMIS

e large 
pr 

'1

pepnaslty 
by mult gl ing

Im 0 
arno si ze by TALPP lp y

Compute wait factor by
dividing by TASWF

Wait
factor > no

TASWT ms.

Use TASWT to
prevent small programs

yes from showing excessive
u,:gency

Wait
time less YI-
than wait

factor

no

Was no 2program force
swapped 17

yes

1
17 

Page 16

75



1

Clear force swap bit

Call ATCHG to change state
from "awaiting memory after
force swap" to "awaiting
memory"

2

76

I ncrement count of total and

currently urgent users

C ompue time uer has ben urgent i

<>no 

@

Make this the longest wait time

save the UST ponter in ITALUT

2I

Page 17

76



S-DPD4

et no
Let new memory size

. yesyes

requst be chnge

yes

Paqe 18
77



Let new z request bocen M

[ S qetstia meor

increasPag 19-uet

78



II
ASDP5

fec ao:I lyes S1 )

ready SDP6

up

no

Set UST to urgent users pointer
saved in ITALUT

Will program no

fit in current

yes try size

Set up core fence for

urgent user. Save UST
pointer in IAUR."T
and size needed in
2AURWT

~ine core fence was established

SDP. 5B

Paqe 20

79-



SDP.DPA

Get netciail CU

memoray 21io
flag on



21

Mrfor fo;tarea swa

swapduedfr ou

Incremet ce of ore sap

F akfor system andthi U

ao1e USTfoCUQ to MM

ALLOG I

Paqe 22



-ysSize dcraeCla spc l

V.

x2 waatin 23or cto

fla



23

3K~ 
25

I- no



SPM.4

Update hole size of last entry to
accomplish either size change

SPM. 4A

Clear size change request

C lear special memory action flag and

time of reduction request refusal

~~SPM. B

Set time of last size change

RETURN

change refusal

ye s

()



Clear success flag

Intrie yes 

si c istm e l a 25

Page 26
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r

Print error message

CSTO D

2
N

Is the
hole entry Liq no
enough for

current UST's
size Get next entry in? F memory map

yes
A +4MBA.4 End of

memory no 2

J>-2 

2

yes 

yes

Increment number of times f6
a fit was found ,D.ap 6

yes

2

<this 

t>he 

yes
urgent user

F ake down core 
fence

T
no

a s
the hole yes

<aat the tailendend of core

Will the
urgent user no 2

no still fit in T(--ret us er notl 1 1 fit 
in

the remainingW 11 the
rhole

Stshue 

emaini

yes

2 
Pa-,e 27



27

Add new entry in~to memory map

Zero hole for entry from which

hole of new entry to remainina hole

Set successful allocation flaq

Call M to verlf.:
memory map)

CRETLR'I

2
27

r a-M :'C

fitP curren

ISS- core----e



MBA 3

no

Stnwrequest forie size toTUR

size of waiting program

Wasag the9e
chane neessry R8UR

> TAI

- - - - - - - - -- - - - - ~ - - - - --no-



Set pointer to head of memory map

Add ~ ~ ~ I theiedcrsadhl

WaS yes

no
Get next entry in memory map

_no Last cntry of yes3

meor ma REUR

F move entry from the map

: Add the removed core and hole
size to the hole of the previous entry

Was yes
prograr > 2K

Page 30
g 89



MMV

Zero TOTCOR, total core size cotvnter

Set ~ ~ ~ ~ ~ ~ Pq 31ne o edo emr .a

NEXT 90



i131
Take sample of core size from TOTCO

P rint error message

ye S O

Count up and sample number of UIST's
in MEMO that are awaiting memory

Count up and sample number ol UIST's

in CPU, that arc~ eligible to use

5 the CPU

Page 32

91~



[fjar 'Jin core" flag

St"wapping out" flag

Iremet ount of systemr swaps

Isokey
I/ in yes
proaress

'~all SWPLD to swap job out

SWIN

fla

Call SWPLD to swap job in

Increment number of users in core

AETURN)
a Page .;3

92



14iIncrement c,.L of swaP
for this USTI

ri Call NTCHG to change
Hstate to "swapping"

Schdul the swap in

Scwal and filresit courtesy call and file

SAdd trne program size to~
j~te .tal .,!ore swapped

Page 34

93 _



SSSFINT

Increment count of subsystem terminations

Decrement number of UST'A in core

[ Call ATCHG to change state to
"out of core" - •

Call MBD to deallocate memory

Remove the UST from either the CPUQ or MEMQ

Is key yes
output in

progress

Destroy the output
no courtesy cail

I Increment counts of
swaps for 

system and

Add 1K to total core
swapped and add a
sample of swap
duration to UST's
swan timer.

Page 35
94

I
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Call 1SCT t. take av 7ounting

aan ouCG o outg

IoperatiJ

(RE' nn1 Poq is36

9Ti; h

---------------



KIOS RT
ulIs anye

< yes

outut ilready

C-ancel the output

courtesy call

Set "data in cransmission" fl. I

[ .j

I I

Collect resoonse time
for subsystem

° no

Set response timer

~to the current time

Add outputinsmltieo

reponse timmere

Page 37
96



37k

SceueotuIorts aladfl
iti h C

Incrementim forn subsystemput

ime

t, ~ Pg 38 orM



Increment count of subsystem starts

Call CORSAMP to sample
memory values

Create a newUS

Sa-nple values for program size and

cpu time

Set cpu ttnmc dintil arrival of first disk 10
key input and output operation

FSet "new UST" f-laci

-- T-- 
39=,-, s i g U S T i n d x n u b e r



Call A CHG to set initial state

to "awaiting memory"

RETSSX

Findcputime until first interruptio~q event

Schedule the interrupting event after
the cpu q,-uantum found. in the
case of an external interrupt add
a uniformly distributed delay

RETURN

CE

Pace 40



-v _7c" M

Assign each UST attribute counter to its
corresponding global sample variable

pCalculate response t

4keyboard operation

%I

I.I
AT

Add the time since the previous call to
ATCHG for this UST to the state
timer for the previous state

Set the new state index

Set the time of this last call to ATCHG

100 
Page 41
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EXENTR4

Set the allocator flag A

Move the UST to the end of
the CPUQ

Call EXEACT to tk
accounting

If the interrupt was due to an
I/O interrupt, sample a new
interrupt arrival time

, ALLOCI

Increment count of interrupts -

Add cpu quantum used by subsystem
to totals for UST and TSS

last called yes
more than ASD31

?Set MAP flag

Page 42

10i



24

Set ~ ~ ~~~e flagV tfidiaeanutge]to

Call EXEACT to take accounting

=E D

Page 43

132



KOTDRL

Set flag to indicate output operation

Call EXEACT to take accounting

Increment global count of outputs

Call BUFDMP to move UST to ME!,

Reinitialize arrival time of next output

(:ALLOCI

DRLDIO

Set "disk I/0 in progress" flag

Call EXEACT to take accounting

Increment global and UST's counts of disk I/O's

Reinitialize arrival time of next disk I/O

~10
Page 44

103



coresy ala~fl

IsDIOE

~ Cll SFI o terrtinateallubsystem

C I

10syte Page no

al it alcae



Set LTIN to cur-rent time

1Clear "data in transmission" flag

roadblock" n

yes

Clear "1/0 roadbWocked" flag

Program yen
in core

Set allocator flagj

Ino -

Set MAP flag IMove UIST from MEMQ
to top of CP)UQ

Call! ATCIIG to C all ATCIIG to chanqe j
change state to state to "Useful co-re
"awaitinc memory" residency"

Lo'

6- -7



IOCC.l1

Remove this KTOCC from the CCQ

DIOCC

Reov -he first UJST from the DIOQ

Clear "disk 1/0 in progress" Lflag

FSet allocator flag

Mov te UT o te opc he dl a cures

Removecal fors theC frirst C

yesT iIQnoteDO n

Destlo this thefirs

Destoy tis DOCCfile it in th e CCQ

RETURN RTR

106 Page 47



Clear "swapping out" flag ad
£set MAP flag

esm tran~smision

[ncement countWaye
Ifke /0 swap s Iprogram force yes.....

no swapped

[Call ATCHG to j Call ATCHG Call ATCHG
Ichange s tate to H to change state to change

"out of core" to "awaiting state to
mnit~iory" await-ing

mernu,,v
after force
swap"j

ALLCCA

Remove this 1ALLCC from the CCQ~

107 
Pace 48



InI7

2ALLCC

14"in c-re" flag and cleav lc
11sappngin" and "force sw,-pped"flg

F Set allocator flag____________-J

V~ethe UST from the MEMQ toLeto of the CU

Call ATCHG to change state
to "useful core residency"

Decmentnuber of jobs swapping

Remove this 2ALLC frm the CCQ1
and destroy it

RETURN

Page 49



IClear line service f lag and "no users" flag

Sttme of last entry into LIItSV

si

ms9 Pagee la0



MSRK

Clear "no users" flag

~MSRKI;

Hav TAMRI
ms ase since no I

last time through5
hereL

yes

Calculate current percent core
utilization and average it with
the previous value

Find the largest prograsize in the sy'stem

Are@

no 1

Have paAe "



51

Set last time through here

a leat been n

las;~ag 52ethog
here1



r

~Is current
nosize minus 'ASRI e

~greater than minimum
TSS size

Set new request Set new size
a t minimum TSS size request to current

size minus TASRI

EI l4

Issieyes

Set special memory action flag

Increment count of size reduction

requests

1

isne

Page 5or

112



MSR300

Sample new arrival time

t ofor next UST

SInrement count of relinuish e

y yese

F ~ast it u

een more

or ~ ~ e .MPflgAP flag

Page 5"

[I

se

gno



i Se deay until reentry to a. ocator]

.

!1

114 Page 55
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Appendix 3

Program Listing

Btot

-S-

* t.

115

k



______ -s__________ '' - -- -

-IUATC MFZ O S LOAO

3- 8
-4

-6

- 1 1 .;AT :1OF RS TO SIC Rq LETU

12 1 i?,A rLASE ROUTINE_____

1~6 16 p A. 7BLEIE
i 7NOFHEY.5L T:oi 0I.'S-- Ci!J -G~N A zEsz? -S !0 ' ADA,
1 8 TnFI SYvD: , H To VcIA CRANO %INEA VSIAB

19 12 ZFI 5 A% S A SF~AS3L VARIABLE

i ~ ~ ~ ~ A 13 IFI:TZ VAY5~1RABLE_ ARAD

23-7 THE! Y HT: ; O~S A cp!JQ ..r A. (": L IN E A~ A DE- _ _
21; 18 Tlr SYST.,% PAS A LIAT~ YEAP VAIPIABLE

26 10 TH!7SY*L A H A XR7''1A. '0 b SePl VAfIABLI;______________
27 20 T)E sYSVr -AS At: STP-A 5T2 vAR ALE_
2 cl. I's ~ AS AS P*D1  r7.-~ 3 VAIABLE
2?7 2 T r A Sk~t .NO isA VRI.LE

2 2~T ~'~ AS & KT-!:;L.hQ LrA VIALE

26 31 :ET'z 1 A AS A L.TA M IAI3L

32 ?2 DFFZ:N-! Yjvtr *' AS ARAL, ST", '7 VAFIABLE
__.3 33 _FFIN:E IZEk'75S AS AN IYTEGE.',l STREAv8 VARI-ASLE ____

b. 3'1 34
35 35 LILFIVITIOP CF UST ENTITY ________ ___ _____

36 36

T~38 -.Vl~iY :: AS A ?TIN. A LS1ZIL, A LST'O* A j-pS,-T~T.4V; A TlW#
g _39 A LT!A ,A LT'*io A LT'!2a A LT!:3# A LTMa,. A LT,,,5, A LTiIRSv

40 40 C ITC2 1. -? L7C22. A LTC3 is A LTC32, A FL 18, A FL19, AN~ OUTCC.-
/A1 41, A FLZI. _A _ L?2. A FL23, A F1.24, A FL34. A FK19.. ___

-4 ~ ~ ~ 7 d--- Q2 XTDY!O. A ? TKI:y. A XT60U 7, A -KILL, A -CHKCPJ,
43 43 A AK;I;U. p Ko:A,# P flI0AT

4 &.44 AN: t-AY SZL :G TO
& 5 45 DFFI,\2 ,71! .# LSP7,s. AT L7:!Co LT.' l1 L:M2, LTMv3, LTfl4#

46 46 L~ T :'4 Y.TRSo NYTZIOs NTX.'** VXTKOUT. KILL@ NXTUST. XT&
U7 U 7 rA;,o CI:KCP). KX!AlT !KOIA. O AS R::AL VARIABLES
46 48 i'E5It:: LSZZ Lt:W. ..TC2i. L7C22. Licl, Lrc32. FL18. rL19, TL21*~-
4c 49 Y1.22, F'i23, r..2:-. F'34 FK:19, OUTCCP JOVNO# LSTIO AS VARIABLES

5" oDFN ZOA L AIDB C-;lz
~~51 51_ __



1450T O 08-28-75 1T.504 CACI SlhSCRIPT 11.5 FOR Hit 60O0/0O0___ USAr RELEASE

52 52 DErze!TION or EVENTS
53 53 ,

54EVE\T NOTICES
-- 55 55 INCLUDP ALiOcI._ MO. SoP. SDP3# SCP4# SDP5, SDP6# SD7 KONDRLe ________

56-56 X--IoT6-iL;-.DRDIO. DRLRETA-LINSV# EXENTS, ~rzSSXo STERM. BEIRIT-e

58 58 EV!RY KIOCC HAS A rUSTo BELONGS-TO THE CCQ,
59 59 HAS A Srro i, ".t 7, AND2 IFAS A P-.CCQ IN WORD 8
6C 60 EVERY IALLCC HAS A SUSTI. BrLO-.G~~ W
61 61 HSAS' rC 0Q I% W0z- 7. ANp) HAS A PsC IN WORD 8 _____________

6 2 62 EVrRY 2 ALJCC HAS A SUST2. FELO!:GS TO THE CCQf,
63 63 _HASAS'.CQI4WR 0 7. AND r.AS A P.CCQ IN - ORD 8 _____

64 64 rVERY DIO~C HIAS h~ D:J3T* BELONGS TO THE CCQ.
65 65 HAS A S.,E0 z!\_WOF.rn 7. A)n PAS A P~c IN WORD 8
66 66 DEFINE CCQ AS A SET RANKED DY LOW TI'E,h WfITiIO~t L.N AND M A T MEUY

___67 67 ___

6 68- DErigi ION Or -E0Y~PARASADDIAGNOSTIC -SWITcHE3
69 69 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

70 70 DEFINE SJOR. SHOLE. SUC, PEL I-PTAS IIENSrMAL-
71 71 ARRAYS____ ____________

77 72 ' EFIVE HEArt. TAIL* AVAIL, EVSWIICH# 5 USITCH;-~JIc.ScWT
73 73 tJAtH_.. RS. ISIRT. TKILL# TLNAAP DEVS, DRSO DOS* DXSf7~~4 DC'. I 3.UIF CH ITC TCH 0USfD KS# SSSWITCH# :)SS AS VARIABLES--
74 75 ____ ___ ___ ___i__S__________H

75 75 DEINTION OF ?L-AGS, 'VARIABLE -ADt)CUNTERS$- -
77 77
75 78 D EFTIN E LSFLG, !!,.F ALCCI. TLYLGP APAP', APAP2, AMAP.

___79 79 MiPhCT.s IAU:4T& 2'iUPW To A,-AP2, AXNlo Ar,2* ASDP. SFUSER
;C0 T!tlJl. T;-'1, AAUG. AHOl:. TArOR. TsIRc. ASDP7# Ts~pKo-
Si ai I::ciLk Llrc??". ";A17-,oR AS VARIABLES
f-2 82 DL?7.N\t :.LCK, MAs 5 AIOAA5, NDRLTAUSfITE"P;- -
93 3 T2*?:i, .I LPS. "S7.RC. rASIO. KOSV AP#_ T ASTC, PEFUSED AS VARIABLES
64 84 DEFINhE ;:AFT!, kLUT-:. AS:3T. T VJT F'TFAC._ U GTTTAlcT,
85 85 To SNiF, UrSP?; LLST. TLCLco TASRT, TAswTD DISPI. TAGPT, ____ ___

86 86 TAGTU, ' rXTI'HI. DIGI'FA',. x"T'EAV# STOPTI. NEXT,#------ - ____

87 8 WAET. UTVAN.DEEGIN, D0UR, .lN:ELAY, MXDELAY. 1NIIME AS R~EAL VARIABLES
FS 88 EFf TASW:.f IASIL AM:TAG.I, TAT:2C. TATM.D.

89 89 TA~AW. LL-',. 1A:Rl. TASCF, ASDI TCD AS REAL VARIABLES

91 91 lTALuVI~lTC3A!: AS VARIABLES --- ~ ____

92 92
93 93 nDE iNITIONOF VARIABLES rOp COLLECTING STATISTICS_________
94 94

95 95 DFTI?;z KEYCU7, XEYI!;. DSKTO. TSWAP. SIZEINCR, EIZERED.
9" 96 P1hOGLI1ZE;. POLS!Zr. CORSIZSDIZrVAZ3LS

97 7 DFI~ VI~II'._VKOAT.vusTlAT. VDIO:ATP VSIZE# VCrUDUl AS REAL

99 99 DEFirE LT!,-SSS LTII~SS I.Tr.2sso LT113SS# LTN14SS, LTYSSE, SSRESP*
l~t. 100 ssu~~rVARIAbLES - - -_________

101 *01 DEFI~:i SSrl::. SSKOUT. SS010. SSTSWAPP SSSWdAPO AS VARIABLES
T67 13F TALLY f. ~ tGIZ AS THEE

io3 103 TALLY MHOLSIZE AS !HE MEAN AND SHOLSLZE AS THE SID O? HOLSIZE___

117



71950f 01 082-5 1.0 AZS~CZT11.5 FOR HIS 600/6000 'ISAF Rnvsr-;0

IQL 14 ALy COR~z A TE ~EA AD CO.3 1EAS THE SID OF CORSIZE--

10 105 TALY -it'S.:DSIZF &S THE :.EiKA -NO SUSEDSIZE AS THE STD OF USEDSIZE
-I 1'1576TA LLY ., I Pr uS rD A 3 T HE EAN A~ E EDASTE !DO PRU

- 07 107 TALLY !VKITAT AS T1'r MFA'V AND SYKIIAT AS THE STD OF VKIZA? _________

~i9 108 TAL ViA'S TIIE irAN AD SKOIT AS THE STD OF VKe3IA?

109 114TLY '~TITA TH'E ?1EAN AD SVT:AS AS THE STD or LTI--__
11 ll AL 'VPO s Tr t.A.K ArL SVDfo2S S THE S OFJS _______

Il116 TALLY ".!,Z AS T'4E -MEA A-1O SL13S A TE ST OF LTS12S

113 117 TALLY AS TH: A ND SLTMOSS AS THE sTD OF LTIISS_____________
114 114' TALLY -L 15S AS YENi~ L5SA THE5T O LMsS-
115 115 TALLYK 'S5I'ESS as Ttf1: vEAX-ANir SSSI'2SS AS THE STD OF LTS2SS ___

116 116 TALLY7-17SCP.i AS T4 EAN AND SSL 3S r5 : ST o L TSC13 -- S__

- 121 11 ._T&LLY %.SFTES_2 hST?' Ec N SSS ES AS THE TD OF SESP __________

I 122 TALLY -ZS::i' -AS fHF 1!A AN:D SS35K1' AS TYE STD Of SSCPU

1-i2 '123 TALLY *SSecI- AS TH irANA: SSSKI.UT AS THE STD OF SSKOUT

123 123. TALL.Y :3S? 2U- AS T.!r MSEA AN: SSSIOU AS TE STD OF ssDIOU

.1 12 F -.-~A HfE M~EAN A:.D SSSTSvAP AS THlE STD OF SSFSWAP____
12' 126 TALY A.; Tm7-Ay A::Ll SSSS7AF0 A S THE SID Of SSSWAPO

-- 1,^7 -127_ -'i. I1C:2A, :!ZAN Avr, SCIt'2 AS T He 5Tn r N.cPuQ _____

12P 1 . ACCU"'L -A% AS THE MEAN AND SC0a AS T Hc STO OF N.DIOQ

1i2S 129 A C V 1L,. 1-7 L~AL~:'AAD..'~AT~5hON EQ____________
13C 13C %CU.'L ; .FtS-- AiS TqE ?.EAI* AND SSTV5E AS THE STD Or SFUSE
1--131 3 C L .:c:rAS THE !',L;, AND SINCOTE AS THE STD OF INCOP.E

r- 13 ,2 AC:.:LA~w :'-?tp, A S THE XTA1. A),D STAU--G AS THE STO oF TAURG
'~ 33 i _ AcC iLLAT Al Al 7HE 'IAN A!:D V;A'11 AS THS STOp OF WAIC02 _____

34 134 ;'J.'A2 :-L1rG AS 7H, MEAN AID SELIG AS THF STD or ELIGCPU
1S 135 FHO

K- 118

Ep--



7956T 01 -- 75--, 17.50 CAC SISCRIT o5 ?OR -HIS 600/6000 USAP Rr~jtEsr 9--

-- 137 2 ' ROUTIN;E TO INITIALIZE SIMIULATION

139 4 PCUTIXE IN±? - _ ________ _____ ___

- 142 -

143 7 REAb INPUT PASAM.ETEP.S. CONSTAV!TS AND DXSTRIBUTIONS
14U
145 9 PLAD STOrTTKZE, CEYS, DR$, DOS, DM1S, DSCS, OUS,__OKS. DSS, _OBEGIN,

-14 6-10o DI.. IIfI NJS DBEGI
___14' 11LIST _57 ;Tjhk Us*.S D8SSQS -Dl. ECS DS. ss

1 3 PF-rN7 I LTNr' THUS

1 1 14 FO _______0

152 15 RkDEIDVlPRNILNEWITH 5EiD'V(j) THUS

16SLOO6
155 17RE r -A'T. ?NS?. T1 S'.T TMS, TALPPI,'"SwrF T Slo, TLTLPI,

T~ 2 .~~.~TA ;.:I. 'rT *Y!Tv 0 J 1S Ad 0T NL
1'57 19 T:5St:S. TA':RI, T*P!*: -,A-!Ri T1hSCY ASD31 o TC~rL, ____-

159 ;1 LIST TT. NSF. TA T%lis. TAL F, TAS,:y. TASID, ~rTL.

11 23 V.a. ZA91 rAP:.i, 7 . CY# ',S:)31# TCDEL* _______________

163 25 READ U::TiATS ~K~.10IKOUT. :10010. S',APDL'as CPUD)UR, KIODUR. SIZEDISIS
164& 26F
16 27 IF CtiCK ); 0999 P3117 1 L~z4 THUS

.67 28 STOP
-T6- 29 ELSE
169 30 _ _ _ _ _ _ _ _ _ _

0 3f SERVE AHTR-IXtt -RS 1 EO h E0 R Y k
171 32 ___ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _____

1723 ;43~LU7 R DIP W

175 36 _ __ _ _ _ _ _ _ _ _ __ _ _ _ _

176 37 LET HLI,5=1 LET7 TAILal

7 8LTsiioLr(j)=lIrITC0RE LET SO(moLET TACOEzINfTcOR9 _______

182 3 -T- SlT---)T-



I 90 _ Q- _C _ C~tIt o

189~ S HU~ AE FXT I~xXPG A-T D3EGr(N SHEUE VEATOPRN DjG9ST

Sc19rUL A :52 - ~II SCHEDULE ENTY OALOCTR N TEMN TO ZVENT AIrC
.,3 RE )F. ANtLOINO ETLFD

~ 1 5_ _ _ _ __ _ _ _ __~UYAS!5 TS~TM

120



7450T 010-87 750 6- C-e SIMSCRIPT 1:,.-5 FOR HIS 600/6000 -- USAF RtLLEASS 9* --

198 2 :I3AIM ROUTIMI______________________

199 3
20C 4 M AIN ____

202 6 STRTUjLI __________

0o3 7STOP

121



7950T 01 -0i8-75 17.50'4& 'CXcI' s1SCRIPT 11.5 FOP HIS 600/6000 USAF RtLEASE 9,

206 2 ' EVTKT TO S7ALRT A4D STOP PRINTIN3 OF DIAGNOSTICS

I20S 4 EVEN~T VDIAG SAvI:!G TVtE EVVT~ NOTICE
209 - 5 tIF TIM'E.V LT DFEGI::+*..
210 - -6
211 7 SETY SV:TCHS A: SIART OF D~IAGN0*STIc PERIOD', -

212 8 LIT rV5*;T-4=-V5 7 :7_PSTCH=DRS LET QswITCH=QQS_________
*2T3 9 LET :3 wic : SC1CMcDSCS E,5I~~ LE*K4c1fW-

241 -10--L" 5SSE-:T:HDF
215 11 RE5CI:L'"- T.*' :?l: AT TjXE$V+:,-UJ RETURN-- -

216 12

-- 21P Rs 17C!!= SLrCH: ZT~ F~A~SIV EID~ -2P i *S '~~'ITCH=OLESICz____
z 15 LE! :,;7-:F= -E .sz': .5. -T SSS'T~O-___ _ _ _ _ -

22tc 16 -LST_ q ' ;-lC=o--ETROY _7HS PinAG.

22 ' 7 P vET URN END

122



I-Sa 795Cr 0j-8-j 8-j7 5 I750 SIM sicRIPT 11.05 FO? 1iS 6006000- USAT RILEASI

223 2 S VENT TO R-;NITIALXZt COUNTEgS ?O COLLECTION OF STATISTICS ____

224 3
225 4 tVZNT PEIViT
226 -5 A_.LL_.PRbG5IZj~MPOSE CALL ReCOISIZE CALL R.S EDSIzt
227 6 CALL R.PITIUSED CA' L R-b'<IIAT CkLL E.VXOIAT CALL S.VUSTIAT ______

-28 'f Ag.Vb;1-O: CAL.L R.V5ZE CAL'. E.VCPU-,0 CALL R' LTMOSS

229 8 ALL R LTiiF JAL .L1123S CAL*4 R.LT'!3SS CALL R-jTI14SS
231 10 _CALL z.SK~I' CALL R.S:;K.UT c:ALL 1i.S5DIO C;LL R.SSFSWAP

2? 11 CAIL s%~.S5-,P0 CALL R CAL *-*%-, ALL R'.NDI 0 0

233 12 ALL_ A.FUSV,,4LL I c~ CA-C L R.A NGCLL R*WAzTCOP CALL RoELjGr?U

235 a E KFYOUT=. LrT K7I - LET DISKIQZCLET TSW~AP=O LET TASIO=O_____
eib 15 ET As-,F~ LO :T SzZ!IEcyC -r S:Z- .tQLTTAT!T

237 16_.E T1 S BT=OLET 7:LL=C LET 11AP4=6 2rL T TAAUG=OLrlT ALOC;!O___
23?_ 17 LTAA~ T AA 1=: L 1: TAGTC=O LET T5WPK=0

__23 18 -RITURXr~n ____ _- --- -__ ___- - -

lt

123



-7950T01 Oos'87 75. CAC i, 6060 USAF RELEASE 9,

241 2 * TF~:S RnL?:':E TKES t. 5::APSH07 0? TVilE ?.CORY MAP
2. 3 1O OSTLI: VkLu:s ForP0P~ £Z.HL SIZE,

243 i4 _US- S N PE:Z'~ COEUSD
24U 6 -11 . - - E: P T-- _CO. _ _ ___ED.--

25 6 POUTI:N8 cORSE~iP ______ __

S 24f 7 * LET --CTCzi,; LET TAU5Eaw'
247 6 C:)' := ~~'0 SKV -i!O0''T looK AT D'JlI'Y PROG SIZE

2C 'LET ~3~f

A': LET 'c.**..
2t3_ 17 G G0C.. b JSD' T'. ( =T

5;_ _ 5 LET ?E - - ----------. -- -j

t1TL TO

r- 124



..- r O -- 28j -75 175'c: m T li.5 ?OR HS 6007 6000 UA ~rS

0-28~ --------- SI -1 ------ Rr S -

259 2 PRIX? 'nEM0 FOR DIAGIOSTIC AID_______________

261 4 POUITIXE HQOP.INT - -___

u, 262- 5 PRINT 2 txkS THUS -

_UST rTUGS STATE - _SIZE__ _ ___-- - -

'.EM.0Ef QUEUE
265 6 FOE. ! CF I oF MEMO. PRIrT I LIKE WITH JO3?NQ(I), FL18(I). FL19(I),

27 a LTC'(Ilo USIZECI) THUS--- -- - - -

269.- 9RPTURN E.ND _____________--

I: -___ ____ ___ ____ ___ ____ ___ ____ ___ ____ _ 125 _



S7950- 01 082-5 1.50 CAi i-SCRIP-T 1-1,5 FOE. HIS 60Q/6000 USAF RELEASE 9,

N271 2 DRINT cPUQ PO. DIAGNIOSTIC AID
F 72 3 U273 _ .U!?CQPRII(XT______

274* 5 rRIST 2 Li~ THUS
UST FLAGS ____'T 1 - -- --- -~T SIZ

FjkOCE5SOR GUEL'!
277 6 FOX EkCH i 0 C'U0 iZNT 1 L:NE ';ITl JOgO(I), FLl8(I), FL19(I)o

!t -2-7 7 FL211'Iis FL2(:. FL23Ci~s FL24(l). FL4(IT*
- 279 8 ___I~TCV1. LSIZE(I)_THUS_____

2 91 9 ;ET'RNI END ____________________
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7950T 01 09-28-75 17.50" CaZl SINSCIPT II.. s'Oi 41S 600/6000 USAF RZLEASS g,-

283 2 ' EVZNT TO EYD 31! ULATIOV
764 3

256 5-- CALL 0UTkU Rr-T~ ENDZ

127



7950T 01 06-28j-75 1j.50OUCACI SrIMSCRIPT I1.5 rF HIS 600/6000 USAF RZLEASE 9,

287 1
288 1 4ouTIN T3 PR~INT SIMULATION RESULTS.

-3

290 4 ROUTINE OUTPUT
21iATI5 SFO" THUS---_ 

- -

Sl ULSA"ISNTER NAS O ATNSAD~ EITO

29 7t~ PRNTCR:'STTSTC

2o 9 2 r-_
1 829 159 E_?CzV-~t~/EOO. SKIP 2 OUTPUT LINES

" 9 - 16 Pi:':T IT H 1*4 R6G' I-YC'TT Es 1 :T SPsKGS/T. T3CLAP/T. TAS1 O/
31 11 MOR K1 Z /~ .ACP.SI7. , SZL: IC SUSZEF~l/:. TAGT'J/T. TSrERUD THUS/T

3i' 1 -EP2T S7A'IS/z. !EAN~/T A SAPTAPAP/ DEVATION T P/TTU

3 0 FsU" 12 :YI'' 444

-- 30 C E S 134* ;4 PR NMA____ N C U T

:v~~ 17SZSTARTS~~"/,TGU/.TT.TT TILT

P A L5 ''-'S L"" 102R)

Y,' ? , T Ax ___ *4444

B273L . STA- - - - --TS_

33 22 SNP2OTU I'.

' TO2 PAPI'T2 QSWTi~U£~T YUTA,~KIT VIA.M IT

333 25 PSS IIU, S SUBSYST-1 S ISTIS ,'PST RST --

128



7 95 07- 1i _OF28-75 17.504CACI SIZSCRIPTIIS3IS 0Q6Q TOR iAE9

339- ITI1S LTM15S L.Ss_
340C 27 SLT:12SS, MLTM3SS* SLTv'3S. lMLTM4SS. SLTiL4SS. .9LTU_-SSo SLTR 5SS.
114 T ~ I~T 1.U~SKU 28 tISSI;- SSSKIM DY _ISM~ K I

SU~sSsT~t STATISTIC v ~ I - -_ STANDARD DEVIATION-___
SUISYSTEtI I&T ______ ****

S.~fj~ IT IIIUL

CPU I"E SrA11E _ __ _ __

'JSFUL C9Rr, ~4******
C U" OF CORE

4-, irrsOy A7'TER F'S *4~ *

0* t". F K:y O:s____________ _ _ _ _______-

10- OF FORCY: S' PS- 4 4 *t I*

I'D. OF 5'%A PS *44 44 *

365 30
366 31 PRINT QUEZIE STt.TISTICS___
367 32

6:, 1,3 SX I P 2 O'tp-'T LIV'ES ____

33 34PRIX: 9 LINES W11!- .ICI-JC. SC;UQ. EQ.rEi,~D3.SIO
37 ' 35 11,"r .SFUSZ. l1:%OhEa SINCOSED ITAURG. STAURG, MWAITP SWAIT.
17 1 36 IELIG, Sr-LIG T4UJS

rj:': L7_vGTHS _______ Al ___ STANDARD DEVIATION
P~ 0CS 5 ~~QUEUE _____ 444*

ZC-y OUEUE 4* *

-15K I/c QUEE *-- 44 *9 - - - -- - --

"15' N COPE 44 ' -

- s: ITING FOR CORS * 4 4** ~ - -

US~zS ZLIGIBLE FOR CPU 44 ~ ~ 4

31 37 -STOP END

129

vt~



-7450T 01 08-28-75 1.504 CACI SIMSCRIPT 11.5 FR HIS 600/6000 USAF R&LZAS-9,

383 1EMNAE

83 2 THIS ROUTINE iS CALLED IFTHE SIMIULATION ISTRIAE
-48IJ 3 ABNORMALLY FOP ANY REASONS RTTRjNVALUABLE
385 A ORDEDUGGING AND LOCATING A POSSIBLE ERROR,386 5 "

387 6 ROUTINE SflP.R
388 7
389 p ° RIN' FVFNT TIMXS FOR EVERY EVENT

9 !OR 1I1 TO EVENTS.V DO
391 10 .RArT _L- WITI TI1EAF.EVSCI)) THUS

393 I1 LODP
3ga 12 LIST T9:'iE°v. NXTUST, XXTDIO, NXTKIH. NTKOUTD KILL. NXTZNT
395 13 "
'9e 14 " PRIXT kLL WAITING COURTESY CALL TIMES
397 15 FOR tAqH I OF ccQ PRINT 1 LINE WITH TIE,A(I) THUS

399 16 "" T_ _ _ _ _ _ _ _ _ _ _ PO NT
00O 17 - PPTNT SIVULATZON OUTPUT UJTO L--STPOTT
401 18 cALL OUTPUT
402 19 STOP EID

130



-15d6i Q8'fi-75 1?.54 Cdf FOR-RPT1.5b Hit 6O60to d - USAF RXLEAStE 9,

404 2 ENITRY TO ALLOCA'201

406 4 !VENT ALLOCI________________________
U07--5 -EVoiACG-.,96 THUS

ALLOCI AT

410 7 ELSE IF i1P'4F EO 1 SCHLDULE A MAP IN .01 MjS, RETURN

41i? 9 SCHtDULZ 11EXT SUBSYSTEM IN CPUQ ___________

XFi3- 1 OELSE 4'PA& An~ l' T3 ALOCI
414 il _LZTTL?LG=l LE7 iXTz.OQ __________ _________ __

L*15 f2 PAP.1# FOR3 EAC UST OF cUQ DO
416 13 A) '.)2 TO EXT

I 1I 14 IT FLlA+7L19 +FL21+FL3 ZQ 0
41q8 15 -AD)_ 1 TrO_pAP2 EI.2W7TI

1g 16 TF rL" O 1 SCEDUL ~SPN
420 17 :.s +~ M1s.___________ ____

'J2 L3T rL24=0
422 1p R TUpN

---V 20 ELSE LOOP
--- 2 21 "_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

" 22 " ALLOCATOR IS IDLE. CALL LIKE SE VICE - -______

426_ 23 LET TFLG=O _________________ _______

42B 25 5CHEDl:Ll:A LIlJSV Il EXT MS.
--- 2'5 2 6 RETURN E.;1

13]

7i



S7950T 01 08-28-75 17.5014 CACI SI?,3CRIPT 11,5 OR1 HIS 600/6000 -- USAF RZLEASE 9--.'--

43 1
431 2 ME.4ORY ALL0CATOF PROCESS

136 6 ADD I TO AMAP LET ETmO
U37 7 LET 'jPiF=1
436 1 EEI Spl IAL KEoI ACTION WAITING ___

1439 9 i____
u140 10,I ?PACT r, I CALL SPMACT
141 -- 11 ELSE-L-T:AP TV __

4L. 2 12 UP ON U7GENT USFR IF ANY
443 13 V 1; r Q L12D Z6 T GO TO VAP.3
t 4 4 14 rLSi: I?. 2AU'*-% L.- SH:OLrETAIL) Ano .09T EXT GO TO MAP,2h
445_ 15 :7LS? A,)D *L)L4f;T3_E'XT IFTl"E.V-ALUTv. LE AMFT.*j GO TO MAP.3
4 u, 16 rl SE A) 1 TO AM AP2
41. 17 LET 1A']RP;Wr= LET ?aAqjEWTzG ____

4 4 8 is :
'449 19 FTFY)'I SE33 To SWAP OUT
(.5c 20 *:AP.3' LET F6=0

"02 2 :Fr13L21s-FL22+FL23 EQ 0

1453 23 ____ .D~.03 -,O EXT _______ ______

45'u 214 IF FL314 rFO 0 GO TO iAP.4
'~5 25 -L57 Ir R6 E- C LET R6=UST

t; 56 26 EL32 LSt. LOOP
45-7 27 __

P5 28 Z) D 'T'C T ' A 'F - pC SWP
- 'A 3 F- 6 LOO- TF -.PFACT 7 0 SCNiEDULE -A': ALLOCI IN EXT+0..31 ?$So-

'16' 30 :-N
461 31 15 l '.D U L 7 S nP I.' X T 3S.
"6 r2 32 LZ7 A: 2 =1

'463 33 PETU?N ___ _____ _______

t 6 4 34 ULSE JLr UST- b
465 35 __________ _______

Z;66-36--77- TO GET CORE FOR O
'.61 37 ':!%P.4' -CALL ?IEA

3 - 69 39 ____I 'J!SCcEssFUL, CALL SWAP DECISIC:. PROCESSORt
470 14 E-LCKEO 0 SCHEZULEz A.., s;;? I%, EXT+ 0. o16 !.s.o
471 41 -. J) 1 TO ASOP ____ ______

"72 42T L:'-- 4N2 =L SI
473 43 R FT URN It_______________________________________

474 44 :
475 45 SlfCCIvSSFUL* SIJAP JOB IN' _______

147 6 'a6 E!LSE~cALL SWlN
'77 47 RiSC'IE VLE A MA1P IN sXT 0'.O3 1S ________.__

472 48 RLTURS
479 49 ~
48,- 50 URGE9': USER GOT CORE. TAKE DbWN ;;ORE FENCE

481___51 AP.A'LT UST=iAUAWT __________

132



7950T 0 - -678 Ct fsl 1r. SC R IT I 150FR HI t6 0 0 600 USA? RFLEASE 9',

482S2 -2 ADO 1- T5 EXT - ___

403 53 LET IAURq;TU' _________

u54-if 2UFWT=
'85 55 IF FL1g+FL214FL2Z+FL23 NE 0 GO TO flAP,3 ______ ____

4 S 6-ELSE It' U~ IS NOT jN MEMO GO TO A,
'87 57 ELSE GO TO MAP.4 _______ _________

$ ~~8i"- 58 E -___ _______

133



7950T 01 08-28-7L ~ 5' -if S SCIT-I. 5 rFR l IS 600/6000f USAF RCLEASE 9--

40 2 " SwAP DECISION PROCESSIR
41 3

'492 4 SVAP ALL--JOBS-> -OR a SIZE _RZQUIAD___
493 5 VrXT SDP------------

4~94 6 FVDIAG SHO THUS _________

5:) 1, AT
W_ 96 7 IF 5FU57 Gj 2*T.VSr F M jcT 4.J 0 SCHEDULE AN ALLOCI IN 0.04 MS@

8491 RETURN
9 LELSELLT Aml=ic

so' 11 --- -_ S~aR::* -MEMORY- 2UEUt FOR KEY 1/0 BROADDLOCKED- JOBS
Sc 1 12 LET exr=,). 5 il E~ VERY UJST OF '1;i DO
302 13 IF T,19.+'L22 EO 2 A~ FL21+FL23 EQ 0

,3 14 A-JO.D 2 To LX:
5c~~~~_ 15._SZi ~~ TO SDP.2Z

505 16 ELSE LET AMY1=UST

-- 5 7 18
5.1 19 1). 1h' 2E ?IND ANY JOB TO SWAP OUT?______________________
5") 20 IF A4iK1 EQ SCHEDULZ AN SDP3 IN EXT M5~. _______________________

SV* r 21 RETURN ________

511 22
5 12 23 SWPOIJOUN.___
, 13 24 !ELSB L7T UsT2AMNI
-.1!j 25 *S7.; CELL S:.;OUT
$ 15 26 LL" AX:\''=0
5i9 27 ___ ____________ ____

5i7 28 PEAT FOR 'tOR-- J03S.
51 29 _5L%~:vE~sSP IN EXT S, ________ __

)19 30 RETURN 44D
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79507 01 0828-5,S CI_ Si~iCFIPT 11'95 FOR HIS 60C/6000- USAF RELEASt 9,

520 - 1 *-

521 2 SCAN ME30BY QUEUE FOR URGENT USERS

523~ - 4 EVENT SCP3 __________-______ ~-
524 5 ZVDIAG 5104 AHUS

527 7 AL'2 I TO ASn3C - _________________________

_1F ASD3C LT 5 SrCHEFLt AN ALLOCI ~jTTK7_X.
52 9 R E T UR ____

53c'-- ES LET ASD CzO
531 11 BLSF
532 i2 LETS~T1.
533 13 LET t9___

53L: 14 LET Th',:*N=O
535 13 L_________ Z________LUT__

LETS T 1 UT ___6_____---__--__

537._._
7  F CAN EFTIRS MEMORY QUEUE ______________

5 3n Ig FOR SV7tY IST OF M.EMO D0O____
514'! 2 0 IF Fl19+"L21+FL224FL23 NE 0 Go TO b 0 P*J 1

5u1 21 _ELS rA0 0.057 TO !XT G OSP3
-542- ~ I ~EVV T L' 1 A5 T d -O &_3

5U~3 _23 __jSr
S!24

5'5 25 ' CALCULATE JO3 W;AIT FACTOR DZPZNDING

5 -~47 27 'Snl?.3A' LET .:TFA-LSIZE___------------- -

5, 29 T'- *!:?V S L7: '-1:AC=TAC*TALP-_ _

S552_30 S 1S - LE TO A C r.*T 1 C/ IA s ______

* 551 31 IF ~~?Ti~C LE TASWT Lz:T WI:A:U=TAS'.T____________________

52 32 ELSE IF LT.vL:*V jrTFAC G VSP3
553 3

~55 34 S FH 'SS9DLDT BE F~ISAPD
5;55 35 EL:,-- IF F3 LO 1 __

556 fST~ iF3~ -_=

557, 37 :ALL ATCiGC4) _____

~5E 38 k5 J.2 T 3 ~XT
559 39 GO TO SDP.3X ____ __ - -

566- 40 ELSIr
561 41 _____ __

-!6 2 4 TFITEP i -1R -1- S AN _U 1_G 9TUs tR
563 43 A22 1 TO I____ ________

=6J 4 144 t;,) 1 TO T'kAJG
565 45 LrT Ui T=TIrM.vLTv.T-iTFAC_

-56- 6 I 1wfNNF)Xi tINE UI 9J0W70. URGT ITTWrJ'-V THUS -- --
SFOUND UR6jFVT FO ~ r So AT

569 48 L5 7 A tr T L7 T 1TALUTXUsT___ ________________

t7C 49 ELSE A35 0.32 TO ELI
57 o 50SJP.3X* LOOP ________ ____
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7950T 01 08-28-75 17.504 CAC S?5RP I 1nNs6060 SA? rELAE

572 _51 LET TAURGS!
573 52 SCMEOULE AN SDP4 IN EXT RS'. RETURN
3~7~ 53 END

A6I



'1950- 1082-5 1.0 ~~SMCITI. o HIS 600/6000- USAF EELZASV 9.

575 - -~---

576 2 r'r.ciDE *JHETHF.U TO GROW TSS SIZE

579 i4 EVENT SDP4 _________ ____

570 5 EVDIkG ZRO-T 110-______
SDFL4 AT

581 6- IF-TALUT LOe :SC-HroDU-LE-AN-Sf6 I 00 5
5F2 7 RETURN_____________________
SW63 8 ELSE IF TALUT LT TASID SCHEDULE AN -5iT o Ugms,

S65 -- 0-EL~k I-- TI-E-. -T'J TLTt~cfSCHEDULE AN 5 D 5 I N 0 0 17 11S

52 i tSEIFTA3M E TLC L S-FIL AN SDP5 IN 0-.028 %Is',-

5_ r 9 2 0j _-LEjTA'OLxTA:OP+T'.hI - -

59 i - IF TXF3L Gr 7A ! S LET TAHOL=TACOR
5 1F TAHOL Gr T,- MS Sc'.ILD *N- StP5 IN *0La8 Ms. _______

20 LEI IkIKOL2j RXTURN

22 LE TAHOL=TAA.MS

C; 2& D 1 TO IsipC

cl 26 SCHOULL AN~ SDPS IN .051 Ks.
6C2 27 RETU~RN Et~_______
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7g50: 0 08287 475O CACI SIMSCRIPT 1I,5 FoP HIS 600/6000 USAF' RELEASE 9.

-60U 2 SET UP CORE FENCE FOR URGENT USER ____

60( L& FVFN- SD;?5
60 5 EVD I A G SII 0 HU

S:)PB AT *
50 6 L.TEX':=.3

7 -7 2 U-,,, cT o -0 To 5O~p,*Sp
6,71 8 -- LS L:-, U3Tr1'hLU:
61.2 9 --F LSIZ-, G-,_:3: CAL n3j .Z_3 X OTOSP
613 10 rLSr A .D E1-oETG-OSP5

.6 1 12 LET 2A?!iT=L~iiE
5'-6 13 '2J7 ALU1 ".%:V
E17 IL. AD: C.0 To _XT
61 15 *5:Pa* SCH~pUIT _SDP6 IN _EXT ?I,___---
6 10-- 16- RETURi END _j
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-1O~fS287 175o 4 c 1 CI rXS P Z FO S 600/6 0 0---- USAr RrLIASt 9's

6201
A2 2 CYU:Ck JIBS TO rORCI Uhl___________

* j22 3
-~623 4 EVEN~T SDP6__ _ _ _ _ _ _ _ _ _ _ _ _ _

SOP6 AT .________________

626 6 LET--F - 0XT O*13 -

627 1 ir Y.PAt:T GT . G TO SDP.ti ____

E29- 9 ~SE L.T _24LNS!_GO 70 SDP,6k

63P 11 ELSE ScEEDULE ALLOC INX 0.015 HSo

53? 13 *SP6 '. FOR EVEV! UST or CPUQ DO

635 15 ____ if TLTe.-L 19 3 &MTO0S'E L ~ ~ I X+. _S
638--14;04t ; '1
637 17 ScH+n1, j~ G 7 N~ EXT4O,05 MS.

6-L(1 2 L __;T __________A,-_ALO

63-87-~ RE14 K ENDRI

FS9 1 ___F _ _ _ _ _------I\ _ _ _ _ _

______ 20_ _________IN_____ -______ MS.

139
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V 79SOT 01 08-28-75 -7.504 C.C. Sx~liSCR.PT 11,5 FOF HIS 600/6000 UISAF RELEASE 9,

"46 2 ' DUM~'P OUT FORCE SVJAP JOBS
-- 64 3

64 4 ;V !ENT SDr7
64 5 EVDJAG SHO--. 0 THUS

'~- 7 CALL 5-'OUT
5 3.6 1 TO LTC 31

65 jq ) 1A, ASDV7
____

10 ?.~.OVLF S! 35 FO.": CPUO-.-,- ___

1LET TL-*L';x Lv Fl,! THTS UIST I'z~
12 IF I.S'r-F N- . A- 'vCi~w:L CALL cTRIN! ELSE -

13 7! VYtTH ,p-' I LT: -I' JOLKO. TInE.V THUS

t~ i p5 ET UK E DD
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7950T 01 08-28-75 17*504 _ACI SIMSCBIPT 1I.5 rOR HIS 600/6000 USAF REEAS? 9"

662 1~
663 2 PTiHFOR*: SP7CMAL lElORY ACTION _____________

-1 6 ;( - -.VA ,;R A EO DECIEISZ1 -

Wei_ 666 5 R:'IT E T SS C R _IE ______________________________

51 ALDD 001 O sET~ A C8 OET

173 i ELSE I AO ETRGO TO s??13

6,5 13 !O!cFVhs! SS C:P.E SIZE

67 1 20 S s -r 1_0_rrj: :D C . 1 TO EXT OT SP.

2Ir 13CR SZ i ,.: E3 TO SP''*.'AT
27 ELSE- GO' Tdo- :AL LII M*A.OLcc osP

.~ ~ ...... ... .**f ....... 
*..n

66 2 S..L 3 'L IF Tz s:E ' : O A0. TO EXT G OSM4
6E!, 21--r' : 03 LE~TC~ 3 53 T~: LIZ IT 'C. IE. TU

685 21 75LV* 17 SJOL :LH(A:L)(AC.THL cE~0~AO
_L !A S-TAHOV GC AoHOL2O

'=7 33 I LE 'PC- A%-3 TlSPu
2 5 ELS L:. TaLTCTII Z___: 7c_____

2~ 6 FLEL.

31 '0 ..LSZ L;' LT- !:'-ASI

'cn 32 :LSL TAHO S. L24

___r_07 3 6 E T ___U

ol 341



190 O 08-87 17.OL cAI xrscppfS rOP HIS- 600/6000 - USAF EgLEASE 9,'--

709 2 NEMORY BUFFER ALLOCATOIR____________

-71 4 ROUTINE I _ _ __ _ _ _ _ _ _ _ _

5 PDIAG -_ _ _ _ _ _ _ _ _ _ _-

71 4 8 E ..

'17 9 __Y ' r YDING H!OLE BIG _EtOUGH _IF MIEMORY 3AP ___

1 10 LET icliiAD
'1- 1 ''*13A. 1 ' jF UST=TIzPTRCI1

2 12 PTI\'7 i Ll:*. AS FOLLO3;S
~~~~e r LLv'n FOR F _t~p &E4 EORY_______________

7'22 13 SIOF
'72 14 :LSE 17 SHOL*17) GE LSIZE GO TO MBA. ___

2' 15 F'LSE
~2 16 A.1.EA I~s1Jc t ____

25 17 17' 1 N-- J GO TO -lA~
2 18 __ __a_ __ __ __I_

V: 19 ::scssuSEE IF M-*O, CAN BE GROWN
~ 20 ~ LS:Z~ L~TACORADD_0O 5 7 TO 1 X7 TUR - -

73 21 -L SE C;LL XB
I - 22 T U t ___ -A_____ _

3 - 23
'4~ J~ 2 S r 7_ijTA:,-W' T USER

731- 2 A TO A: BA4

'71 29 ::LSL IF Fl TAIL
73n I00 l) LCI-SZ LT 2AURWT GO TO 'IBA.2_______

74 32____ _______An-')______ ___ --- ---

3 E,'zlO. "V0 V17RY INU. MVORYEOR A

74 218 TI; TAIL
'74 39 LET LS CIiA IL________ ____

~5Ct1O 1,LSE 2J'VI
45 1 Lt: 7ItsCc(AIAIL)

7 ~5~2L~Tsuc(Tmp~SUc( I)
1; 3 4~3 LET S~c()TFt _______________

755 45 LET 5Y; E'I)~SZ _____ ____________

-75'46 -ET Sh'L,.TL:'P=lHLEI)LI±ZE
77 47 L-T S4)L(!)=O

756 46 If 1 1:'. TAIL
-

759_gETTALxTKlP
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79S~ 01 08-8-7 Vt~o~ ~ ci~iZ .S OR His 6W/66o-. USAF R LEASE 9"a

761 51 CALL ?',:iV
162 52 ADD 0.13 TO EXT
76 53 RETURN EN3 _____
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7950T 1 08-2 8-75 17,504 C ACI 5Ir.SCPIP! 11 5 'OR HIS 600/6000 USA~F RELEASE 9.

164 1

76 2 E FWE CAN INCR~EASE TS5 COR SIZE

771 7 Apn 0.325 To rXT
-- 77 2 8 RETUREN
773 - - LSE IF TAPOL SE LSIZE _________ __

77t 10O A;), U.0j7' TO ET
-- 775 11 __ _ __ _ - - - - - - - - - - - -

7~12 !LS,: LrT TAHoL=LSIZE

777 13 LET MP~AOT=1___ _______ ___

4 1 IT T;LHOL-TAC fl GE TAM'II
77~ c,-5 ADZ-00 52 To EXT ___ ____

78C 16 RETURN
781 ~ ~ ~ ~ ~ ~ ~ I 17ESI.c~T~IG_&SLET TAOL TkAMS

* - -762 18 TLSE AjD V'. 8 TO EXT
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7 8 4- 
-

-1 - -

785 2 M1EMORY BUFFER~ DEALLOCATOR

787 4& ROUTINE IIBD ______________________

M 'BD CALLED _____________ ____

791 7 1. SE~ikH r'joRY MAP FRo UST To BE DEALLOCATED
7-17 8 AD 0.73 TO EXT
793 g LET ImHEAD~________

795 j FTO _

796 12 ZAETUON
79 13 ELSF GO TO Mnp.i

-~799 15 R E11OVE UST AND UPDATE 4MORY M~AP __________

-80C -'16 -tLSf F L) I --SU~CU!P')3SUCjiil-
_ B1 17 IF_.__ir- TAIL_-____-_________
802' 18- LET PRrD)(s~c(I 8lPREDCI)

[0 r -20 LET TALprEE('4
RC5 _21 ELSE pr~SHOLE(I)+S3O0 (1) TOSHOLE(rRED(I)) ___ ___

e,6 22 LET SUCU)= VAiL'
07 23 LET AVAIT ________ ___

, 24 IF SO(I)G2 LET 4PWF=l ELSE -- ------ -- ~--
P^,9 25 CALL rli

*--P T ,"6 ADD 0.555 TO EXT
___qj 27 IEETUER4 ENiD ____ __
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195CT'bi 06-26-751- Hlo-S- 11050/66 00-0--;--- USAr IrELSISE 9,

j 1 2 VERIFY MEMO3RY 'SAP AND CALcULATr COVE STATISTICS

MK CALLED

us-, PRGA hOLE ____ ________

?,,2 8 r j S L ET-- TGc-O -R
3t 3 _.LET STArTSCINCF _"1rM0RY MAR-

P25 11 IFY AUD ..013h LIVE WITH JOBNO(oDPTRC~l,,

26 12 S3cB(i)! SYOLrAL) THUS

-F' 137 YLSE
-. 29 - i is-_LET TO CoT L~ Oaj}jo 4SOLL E____ I_________
?3 is Ir I \E 71AIL ___________________________________

* 31 16 LFT rTjzQ j
P32 17 GO To IFXT

* $~33 18 TSLT ?.OSQTQ._________________

E35 c oiti-AP Sti:* or ?.E:',.oy n'P PRO~pA'lAN _

23f 21 ~ O4S:Z:S 14171 TSS CORE SIZE.
F 37 22 TVTZu F ~ -, 1 I A S F L L OW S

A ' ERROR - yr :',AP L'OLS ':Or YEEPFY

041 25 $ C~A Q'E'%s For JC--3S (1) YAIIIll!G FCR CORE,-___
iL2 26 ?2) Ft7G:EL-E FRo TYE CPU.

* . 28 YLS! LIT J=O LET T:UST=UST

9- 3o ',I Fc :9 ;iFL22rL3~2 9 D -.-

__ 4~7 _ 3 31 ~ -FL LCOF _ __ ___

?4 32 LET .,A!TCOl~z3 LFT J=O
9 33 FO EV7?y US OF Crlv DO
ESO 34 l I 14' F Q0 N L22 EQ 1

?Si 35 _ADD 1 TO 3
SS2 36 ELS! LCOr
0-'3 37 LET ELIGCPU=Z LFT UST=TUST_________
95 38 RETUPN END
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"-79560---6 oo-e75 1754 AI 1sCITI5ro~ HIS 600/6000 USA? RZLEASE 9.

856 2 SWAP OUT JOB

YK859 4 &0UTI!NE SWOUT
959 5 RDIAG

SWOUT CALLCO ____________ ___

861 6 -iET ff22 0 --

S62 7 IET FLZI~i

63 8 AD 1 TO TSWAP
86 9IF FK 1 9 lLEFI1
B65 -LET kL34z0

86E 11 LLSE CALL SWPLD(1)___
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7950T 0108-28-75 17.504 CACI SIrSCRIPT 11,5 FO HIS 600/6000 USAF RELEASE 9.

870 2 S*;XP IF JOB5
-- -r,71 3

e872 L4 PCUTINE SWtiI

876 7 _________________

-9 _h~ 0.035 TO X
el W 10RETURN END
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7 950101 08i8-7 5-50 Cop -HS~cP uStIS 600/6006---- USAF P.zLl~hSt 9.

B81 2 ' PEIROR SWAP ?IN AND OUT)

8e3 4 RtOUTIN~E SWiLD(DIRV
884 5 P~IAG__

SWPLD CALLED __________

ese 6 A00- 1i 70 t-clTf
887 7 CALL AICHG11)
Ft9 B ADD 1 To SFUSF
esT 9 AD.) _0.42_ To FXT _
8 10 IF DIE TO 6 SC!iEtULI AF 2ALLCC GIVEN~ UST IN' S*PAPDUS '-IS',--

11 FILE TEIS 7ALLCC Ir THE CCQ RETi'RN
89? i 2 ELSE Sc~irrblr ;N 1LL~C GIVEI, UST IN SWAPDUR YS;
69 1 KLp SIZE. TO TSWPF

5 94 14FILE IS 1A.LLCC it' Thy CCQ RETURN4 END
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79507 01 08-28-75 11.50u ci . InsCRIPT 11,5 FOR HIS 600/6000 USAF RZLEAsE 9,

6g5 -1
896 2 EPxiFATF FrcUTIoN cl SUIS~YSTEM~________

-- E97 3 " k:o TArE kCCCUNTI.NS INFOR.V.AI0H
898 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

699 5 RUTN~fSffiII
93, 6 PDIAG _______________________________

SSFINI CALLED

gr-2 7 -D 1 0 TiILL_________________ _______

13 8SUjFTRACT 1 Fh0! 1ICRE
9 3 CALL ATcHG!31 ________________________ ___

; -- W1 CALL 19D

93-7 MO~ P?'.V Jr.! ~ Fcu UEUS
v~ 13 IF TH1IS *25S TS I*, CpUC, BEMVE THIS U'ST FB0M CPUQ

9,%J 14 IF :S-:: CH V-- 1 C'LL C^PPINT ELSE
~C !5 ELSE -I7--:hi UFT IS 7NC trMC REmrVr TflIS UST FRO' ?IEQ - ____-

-11 1 ~IF 25.i?:H NE chLL rQP~lIN? ELSF
912 1-7 __________ _____

03 18 P~L ' .A~- COUT5 CALL
1U 19 ZLSF IF FK19 r7 ___________________

'is 23 L z :
__ ~ ~ 6 _To 21T;~ SwAkpA;f TO7 TASIO - AZD I TU KO5WAP ____

'i.7 22 A 3, LT;321 A-,f 1 T:3 TS*pK ADr SVAFDUR To LMI

2I~ 3 _____C:ZVE -'IF Iz s
o 214 iI E cc:

~7 25 -772 'HIS
i2I 28 ELSF ;~LL SkCT DEST2CY THIS U'ST
s~l2 

7 .AZ 0,26TO rXT _______

9231 28 FETURN ENDe
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7§5CT 0 08-28-75 0i.504 C&i szthsClIPT 11.5 FOR His 600/6000 USAF RrLEASE 9g*

925 2 REMOVE KEY INPUT JOBS FROM THE CPUQ
92 3 "

927 '& ROUTINE auDrnP________
928-... 5 RDIG

BUFD!MP CALLM
930 6 IF INtP j Tl6 bXG 03? j
931 7 ELSE IF UST IS If: cjUQ
---2 8 RE:;OVE THIS UST FROi. CPUQ
933 9 LET TLILG=I LET mPv' l FILE THIS UST IN MfQ_
934 f d7 cALL ATi GIO) ? 0______... .. . ....

935 11 rLSE L T FL Sl
936 - 12 ;D 0.17 10 rXT --o37 13 IT QS'w'TrH Fr %) cALL ?'(,;PINT CALL CQII T !LSZ

14 *BUF3t CALL KIOST
It939 R5BTU ;~l____

L

- l
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946

941 2 START KEY I/D AND SCHEDULE COURTESY CALL FOR XWVT

943 4 P.OLTINE KIOSITr

KjoSRTCALLED________________________ ________ ___

946 6 ADZ u.22 TO ExT
9L47 7 "
948 8 SEE IT OUTPUT ALPEADY 16 PEOGRES5,
949 9 ir SO, CESTEOYTHIT COURESY CAL.__--__ __-

950 6 K FE; EQ -.- --

951 11 LLT I=OUTCC __________________

952 Q2 cAEL T31S KI cC CALLED I
9S3 13 Fr23vA TtIS 1 TROX THE CCQ

14 EIT OY THIS YIO~c CALLED I
955 15 ZLSE _LE-T__FK2131 ____

936 16
957 17 ___PCSS0T __________________ _______

-958 18 IT I~roF.L rr
-1-, 19 (K2 I To_ LTC22

q6C 20 IF' LTIkN LE TIME*.V
9 6 1. --
962 22 COLLECT FESPCNSE TI~t

_93 - 23,-- _ LET -EFPTxi i.V-LTIN -

9 64 24 Li;? LTYRS=IV'RS4RESFT
S25 LET' !TT:*=TTv*A'V

SEE 26 rL AnD Expc!:F7TAL.F(OUTM-AN,10J TC LTIN
_967 27 __-S.-*:L'L A GIVEN UST 1' r.AX.F(LTIN-TIl E,VIO,0) _ IS*____

97 3) 1? 'iT:H ':F PRIXTI: LIN: ~T Na~CO tfij.V, LN THUS

j 92 31 ELSE REJl'RF

974j "3 * PPOCESS INPUT DERAIL
97?5 -- 34 ELSE A* t' 1 T: LC21 ___

976 35 if L111- fe-TI:.V -____

37 .. CDLLFC! FESPONSE TIMtE
079 J8___ LTF. S;'z-I'E.V-LTIN_______________
9EC 39 Li-. L.-izL:RS+RESpT

91. 4 0 0 .T:TXEV_________ __

9;1 ul LSE7 LrT T=X:Or;F
4- 2 SC 2.2-LF KICCC GIvEK. US! IF T MS. ________________

4~ '3 IT X3,'c Yc C xr :fF!.:T 1C.~ r7V TIj *V4T THUS
* ~ **~START IX:1': AT * . .- ::IL ***'O

k ~4 EL'SE IILETUIS KOCC IN THE CCQ
997 45 RETURN EN~D______________________________

152



795T0 0828-5 7.54 ajCI simSCSm IPi-5- rOR HIS 6 0/6000 USA? P9LEASE 9,

988 1
989 2 START Ek' UST ON APPIVAL_______________

991 4 ROUTINE STIPT

99 5 AD- I TO0 Ti TRT
993 6 __ __

994 CORAM

Sb 9 C R EAT W~ U TEw'frTY AHbfl1XGWW;7TTIR~bUlES
_i 0 CREAT' A UST

9 q8 11 LETl LSILE=SI?EIS =s SZLSIZE-
999 12 LZT KILL=C!'%UF LET VCUDU=FILL LET CHX-FhJZKILL

l0c i3 LrT DI~jI ij!F.C LF7 KIITkz?XNlC LET K~lAI=RINFec
I o0 1 14 L ET = :u.jc iF T GT C ______________________

_00i 15 L.: DICt~1e-ILL/I LET VDIIATZ .*ItIAT
1003 1~6 - LSv' :-IT vZ % IT Ir GT 0
1 34 17 Lr. KIIjl= ILL/I LEI VXIIATE-Cos*iCIAT

10 05 13 TLST '.;T 1ZY'FCJ f I T
11. :C, 19 L-Fi IOTAI-ILL/I it! VYCIAY30v5*Y.0!AT -- --- - -

I0C7  2D :LSF LTT VX-...CA s XTrjIxO.5*KjAT LET NXTKOUT.5*KoIAT
i 1o~ 21 LET FL2'.=1
1009 22 LZT JO-:G=TSTRT ___ ___

10 1 l_. -4 1T, TF 1.G = I T :P ';F 1 JLE T H T U ST N"~
1V12 25 i~FS:T+SIC 1: - S-:op.JC.Ls:ZE, KILL THUS

ST7A,: 6* S:ZL:* CPU=****.*

1Ij 25 -:LSET C.ALL A-,HSC4)
1'15 27 _Ij CSVILCH _F' CALL M^FR14T ELSE -

11- 23 x:n C0.13 To rXT
i~7 2 EUN~



!;B T 01- ~~CApCI SIhSCFIFT 11,5 Fol- His 600/6000USFLEA 9

1018 -1
li -01 2 O)ISPATCH CPU TO S1.,!SYSTEH

1 l2 4 '; EENT PETSSX
1% 5 YDIAG SH~j76iONb -THUS -AT *~*. To **

102 7 SEE WHAT WILL INTEPRUPT IT.
126-8 LET HXTZCz-INF.C

1027 9 IT CCC 1S NOT F'flTY LET NXTccxTIME-Air,lCCC)-TI'E.V+0.5 ELSE1026 10 LET Nf(Z I'FNTIXKNXTO''KLXITTDLNTC
IC29 11 LET DISPT=71'!E.V_

S 103', 12 LET N:X:lV=TXI'-ElXT

lf1033 15 LET KILL=KILL-';EXT _____

10-34 16 LET NX:If~rzrX7INT-XEXT
11C35 1 7 IFE,_v . LET KEXTx ELS~-

1037 19 SCHI Ur5 1E I' TT_ UPTTNr( EVENT ________

103 20 IF XXTIor LL. 0 SCHED':Lr A DRLDIC 11 7+~.063 . TW
1039 21 -_ELSE IF NATYIN LE : SCH-I'ULE A KOKDFL IN NEXT+0.063 MS. RETURI
114C 22 ELSy IF *TK:.T LE 0 $Sc-rUL-: . KOT,:L I:: :.::XT+0.C63 !Is. PETURN
1%1 23 rLSE 17 r:TL Lr $ 5:-LE A*,''~- IN S-r~X- .063 MS. RURN
1C42^ 24 :LS; S' c-n:uLT A EXF\T~ 1:: :EI4,0 634U':Ir .F(.%::DELA1. "X0ELAY,10) MlS.
1143 25 RE?,RV 7
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f. 7950T 01 0i8lg-7 i 5d Ci SIZNSCIPT 11.5 toP HIS 600/6000 USAF' RZLzAsE 9.

1045 2 ' ACCUFULATE sTATISTI-S AFTER SUBSYST.M TERnIHATION

10&;8 5 RDIJAG

j0~ SACT CALLE D__ _______

6151 7 TALLY SUBSYqTEM STATE TIM.ES AND COUNTS*

1iO52_ C 8 E SS=LTM
V"53 3LnT LTt!SS=LTV _ __

1151 10 LET L:.25S=LT%12

I 55 11 LET L- .SSLTM3_
1354 12 rT LS~T1

I LE- SS 1I :LT ,1
1~0 IS LET SSKXOUT=LTC?22______ _ _
lo0 16 LET SBDIOxSTIO
,N1 17 LET SS.'S"AP=LTc31

1062 IS i.ET SSSVAPC=LTc32i
1 c6 2 19 1
166, 20 " CALCULATT RE PONSE TIr.ES.
I ';; 21_ Ir LlC!l-LC2 2 Eo 0

* 1-E6 22 LF: LT!FR=Tyr'.'V-LTI! LE7 LTC21ml LIT RESPT-LTMflS
* 1~~~6~ 23 E LS_ ? s~~ET~(~21Lc2

06 24& LE" SSC7UcL~rTS
*IC6? 25 "E' C PFI!:7 2 LlIHES WITR TI!!E.VZO5!NO.SSXINSSXOUT,

S 26 1 T",1 'IF? C; U. TFlp iUS

27 -L3 A.T 71A C!' . x:.E. XU



7950T 01 08-29-75 1%54 AC icIKSCH IPT 1 O lls 600/6000 USAF EE~~9

1075~ 2
1075 2 '* UPDATE SUBESYSTEM STATE TI?.LESt

A TCHG CALLEDTTZ-T5 
J -1OO 6 GO TO &AO ATSAT ER. LTcV+f

i. 7 'AT" LrT 7'L'+T VT1T)GO TO LT6

iCE3 9 AT2' L% LT**2rL-,:+ V-T'* GO TO LT6________
118, ;0 AT 3 F i 7 3r=tT?3 T. .V-LTMV~T) Go TO LT6E-

1O8 i "ki' !- L"4=LTML-+C'IIV----T'#T) OTL6

18 14 L:T LT-VT=7IE.V

109C -16 RETURN END
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7950T01 08-28-75 17.504i CACI 51YSCPIPT 11,5 FOR HIS 600/6000 USAF REI~Es5 9,

1092 2 EYTEY TO ALLOCATOR SY INTERIUrT _____

~ 3
1094 4 EVENT LXFNtP___
1095 5 EVD14G SHO;'.aOPN0 HU

* .XrN7R AT EY _____

169 6 -REi0VE UST Ffl0,mPO--
loge 7 LET TLrLG~. rILE UST LAST IN PUO_______________________

-TO 0 8irQItcH FI CALL COPI f T ELSEi
1i0C _ 9 CAtL EXEACI __-
li1li 10 SCHEDULE AN ALLOCI 14 0'.22 ?S-
1132 11 *1
1103 12 " Shr'PTA NEXT INTERRUit TI!'E,-
1104 13 IF NXTINT LF' 0 L T NTINTzEXPONEX TIAL.F(INTlEAN.9)

~1I 5 -14 LSE R :TVRNd END
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7951T 010-R7 1.0. CC s?.CtP 11.5 FOF HIS 600/6000 USAF RZLEASE 9,

1106 1
11.37 2 f TAKE hcccuTr~NG ArTEP INTERRUPT

1109 4 ROUTINE EXEACT___
11c Sl 5 DIAG

FXFACT CALLED
1)12 6 ADD 0.11 o EXT

- 1-11-3- 7 _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1114L 8 kCCU: 'AJE C71U T:IN US-ED -LY iSY
1'15 9 ArD 1 70 TIG'C

115 10 ACD I:EXr TO IS~
1i 11AD NFX>T TO T A IPT_

113 12 ~D ET:C !AS T U
11 ir 13 lF S,*' .VAAz o L;T M~PWFz1 ______________________

1~ 4 -LS; 'IGV
1I1 15 ELSE i~rTURN --
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~7 05bf Oi80 -7-1O -CAd ~C'P I5o lfff607 6 006o _ USAF RrLEASZ 9'

I, 1123 2 KrY rNFUT WEAIL

1125 4 EVEFT XOiIDKL ___ __

1126 -5 FVI)IAG SH0.JOHNO;T(j5 -____

KOVDRL Al By**h

1128 _6' LET -ixfDRi - __ -- --- - - -

1129 7 CALL EXEj___________________________________
-1 TYC 8 &D 1 TO ArYTM
__1131 -9_CALL BFD~wP___

*1132 1 _
1133 11 Sktl?iE N;FXT rNPUT TrflE
1134; i2 LET XXX IS~'TTA iFT VKIIATaNX?";IN-
1135 13 SEgD V AN ALLOclIN 0 .2 MS.
T1i73Tii RETURN END
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-A 7N Tw- -Z: z v, q.

79 108-28-5 7.0 chcz sit'.sCIPT 11,5 FOE HI~S 600/6000 - USAF RELEASE 9,F 113e 4 KtY OUTPUT DERAIL

l14l 4 EV:ENT KOTDNL- ______ -- - -

11 u 1 5 EVrOIAG S~~jP0TU
K OT~rSL AT ***. b**

1.3 6 LET I~R~

ADD4 ii 1 'ro KEYOUT __

11-47 19 -CALL _BUFJ IP__ _ __ _ _ _

114F I1 I ' SAMPLE NFXT OUTPUT TIMIE __

1149 12 LrT ':XTKCUT=F0IAT LrT VKOIAT-NXTK0bT--
11j5C 13 SHv&JLE AN ALL')r-IT C'.22 MIS,______

11 1 1 XCN E r

le



-- tgS T ?i ~ ~ F jfs~CIT1. OR Hls 600/6000 USAF RELEASE 9,--

1153 2 CERAIL TO PtEFORM DISK 1/0

1155 4 EVENT DRLDtO ___

1156 5 - EVrIAG 5o.~~jY
DRL,10 AT By

116 6 LET FL 6-Wl
-11ll9 7 cEkLL EX-ACT

1 E 8 ADD 1 TO DISFXO
1161 9 ADD 1 TO LSTIO

-1152 -10 LEI' NXTDIOuDIOIAT LET VDIOIAT=NXTrIO
1163 i1
4 1! 12 .-IftEFV2'-:S i-C -15C. IF-DIOQ W'AS EMPTY --

1'i5 13 START -:,O X0,; MA ja~r, pI C~p OUPTSSY cALL. _____

I 166-~ 1 I Doo is B Ty
1167 15 Sctl DULZE A DtOCC GIVEN UST IN EXPONENTIAL.F(CIOM'EAN*10) M.S%
1 If' 16 --- TiT rHIq rincc IF THLt CCQ
11

6
9 17 ZLSi F Trll1S -UST LST IN DIOQ
N17 18 SCu.r:oUL-' AN ALZ : .5IS

1171 19 RETURN Xup
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79507 01 06-24 75 17.504 CIsj!SCRIPT 11.5 TOP HIS 600/6000 USKF PELEASE 9's

2173 2DERAIL TO TEPF1INAT1 SUBSYSTEM
117 4 -3 r
1175 'i EVENT DRLRET- --

117f, 5 VDIAG il JO~,30O THU!S -

:)Lt%;T AT ***&b*_BY ,

1178E 6 CALL EXEAC T
1179- 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1180 8C:!ECK ZPb!,StA', Of S1?ESYSTEH.
1121 9 IF A V :~.3 7 )GT I
1182 1Ic PRT"T 1 LI,:E WIT-: Jo,10 c!!XcP~ LSPTS THUS
Og ER ,, '* ALLO^'S CPU= ... USTD 00*~ - -

11~ 11 ELSE CALL S I'I
c-a~ 12 SCt f7.'u,, KN '.LLoci i%_0',176 MS. ___________ ____

1186 13 RETURN END
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7950fT01 08L28-75'! l~f.5Q ChCI SlrSCRIPT 11',5 For, HIS 600/6000 USAF ArLEASI 91,

r l 1a7 1a 2 KEY iNPUT 4ND OUTPUT COURTESY CALLS

11 EIN : KIOCC SAVI'45 VIE ZVLHT NOTICE
IF jg! 5L~r U57=S: LrT U T=KUST

1192 TU

1- 7 IF KS'.1TcH F.-2?%7NT 1 L : WITH JOr.NO, TIl'E.V THUS ___
11 Q 6  8 ELSr_ L- TZ. =tE1'_
11;? 9 L.T FK13=,-
11g 10
1199 11 .3-r. jF :r -;As kx ouTfUT-
i20w 12 17 FL13 1 _________________________________________

f 231 13 GO TO (.Eoc:.l
1232 1&4 -LSE LET FL1923 ___ - -

12.03 15 IF FL21 Ej
.14 16 _IF 7L.22 ASU?
1205 17 Rcl2mVE TSUTFROM~ MZMQ
12,)6 19 L.~ L~ -_-.5jfZLLHIS U5T y*TpsT INr-
12~ 1%7 9 CALI T ~ 2

12~208 ct.311 _ Ci~H NE 0-CALL 3"QFRIYI CALL CQPRINT EL5z---
1209 21O T C.<1 3 C 1

1210 22______ !:LS'-' L T :IPJF=l
1211 -- 2 CAL ATCHXS(i)
1212 24 ELSE _____________

Th2-13 25 d~OCC. 1 L77 '~TT~ E.V ~~r ~?~ CCQ
1214 26 DESTRCf TFISKlocc------------------- - -

1215 27 RETURS EN

163



9g50T- 6T 08- 23-7 5 -17. 5 04 CACI SflKSCRIPT 11.5 FOR HIS 600/6000 USAF PaiZASt i -6

12i7 2 DrSK 1/O COUPTESY CALL

1 21 9 4 E:T DIOCC SAVING T4E EVENT NOTICE 
I122^ 5 LET TUS7=UST LET UST=DUS1

_ 12 3 2 _ -8 L RE- E TrI z F L 18E C ._ _ __ _ _1 2 2 6 1 0 SIO . H IV E T OTO PO F_ 
_ _ _ _ _

123 is ~ i
1233 2 17 s R !C E'.-Tr.IS HI rl C C1? 8 l - -O .' :S 

-CT 

E"

.3S __ 2 34-T R r- -

16/4



7950f-Q 081-8-.i 75 17 .504 -CACf-I SI sCEI If 5 Fog~ His 600/6066 USAF 8r.EASZ 9,-

K IALLCC -2 SWAP POUT COUPTESY CALL OC-

1244 LET TUTP STLT STSUt

12L5 12 EVI FHOz3 N THUS
iAL5c 13CATA:GS

1246 9- LET - GOWO LLC
12so 17 s jSE QJ H T -AI H --: -- T SWPE-L
J251 ia I cAL 19 ?) -________

1252 2l2 1--T~ FL34S 1LC
1253 1 3 CALL~ ATFGS

4 Go '0 A165
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7950? 01 06-28-75 17.504. CACI SIKSCBIPT 11.5 FOR HiEs 600/6O00 USAF RELEASE 9.
VIF I

1265 2 " S-;A? IV COURTEST CALL

Tv- 1267 4 ny 7ALLCC S1.VIXG THE EVENT NOTICE
1 5 -- T T'r;'s ~ IST= UST2
iA9 6 EVZIAG He J~ THUS___ ----.----

2A!-,C AT *t**

-12 w-: L7T FL23=%.
j2 -3 9 L;ET FL-3j=)
127,. 10 RF'OVF ',riS S.'ST FRO?.
1275 i LrT TLFLG3zl CZLr TFIS UST FIRST 7N T~ CPUQ-- ----

127 3 : FQs Z ::L S; C.1 c.tL cR ELSE____________________

12 1 4. 7 RTURN~j __

166



-~ RVr--

7C)0T10-~75 17. Cc: sINcRIk IIT.5 FOR HIS 600/6000 U3AFp RELEASP 9,

1282 1 ____________- ~___-.-..-..---
i2s3 2 LINZ sravit

[. 2 5 EV,)IAG SHOVTH~US -

f!': V A T ~___ _________

1265 6 L.ET :.S-Luio

12r.1 9 !Z r:=.0
12,2 10G IF TI* *V-ZLr IT TLYL:. 30 'TO ?ISIX
12;3 11 yLSE j __--

12C5 13 1.- PTYS LST MSR240*1
f2 E 14 fT ,-f .L: S~ 7ic xo
1297 Is :L3:,;Go :0 ,.cR300 ______

1.;.' 16 ELSE
12c~ 17 ____________

1.3A I -1, - - - -
I__ 

_ _ _ __ _ _ _ _

1 22 - C.. o' LILI.',ATION :o SEE IF TSS

': 23 Lrc? L-- :2.' ~ f L!T Z-sJcCI)-

27 EL '- L7 p,

a- -AP LE-APS.1
33 .L:IE LCO"P___

3 _17LS:*:.' v, G Ap LYT TA.PS=LSIZE
-?~ 36 TLS*- L'O?

37 F~S '4)r I "1 *0 "S'250 __________________

'2 40 1 AL'.' G%. 7: 7V-TAM.- GO 70 n.SR3400
13 4~1 rZ -7~:~c A. T:!' rO TO:s 3O

1 -32 LLS3 % A. 1 -7 '): 70 *z5, iSR0 _________

1 . 5 LE - LI :'. LET CHA':G =.ASr.S-
'3 46 G:,. 'A C- 0- Tc -.57%300

3;a .7 :LZ 7F C-:A 1, 7 U -ps Gc -.0 "SP300
S~ 716 : : *v:, LT :AkscY Ga TO ~ ~ 0 ~ -----

133 51 ADD I TO TSP.RC ______ ______
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79 ~5cT I a2-5 1754 CCS1ZHP 1.5 FOR H.-s 6O0/6400 USAF RN LEASE 9,_

' ADD3.u; To EXT
-- 1T13 6-54" SEE IT At'! NEW SU8S!STFiMS (UST'S) NEED TO

9 137 55 BED STARTED.
1339 56 '_

p 1339 57 21;R3C0' IF "XST T13EV CALL START
13, lo 58 LET VUST:A7z2STIAt

S 13LI 59g LET N~xTts%':-x:-Sr+vl.STIAT
-1ilir 60 GO TO MiSF3k(C

13 £ .13 61 LLSE IF TLFLi+*M ir GE 1 SCHEDUt-" AY ALLOCIj I., EXT M.S. RETURN
1 34L; 62
1 3i.b 63 " 735s !s inL;*..,.

S 1346 64. " ?4 LI:cr5 T% 3-SU;TL XT :z;TvriaUh. - ..

1 - 13&:- 65 " SCASYSr ,P7! Cot&XQ 6T ESY CALL. ______

L66 FLSE, A.)r 1 7l') L:A LF AGP70O1 ~~-39 67 IFrI.; :ra 3  LE flVz

169 IF CC :S 1C: ' r LET N.TCCwZAE,A(F#CCQ)
7 C -LSE Lr-'7 ~K! tK.BA,1-+ .C 1".LV*TAG:::.N;XTCC.O.16) -- - - -

___ 74 sc.r,' 7 P. LOyAT rA:Q+vXT

I3' 72 3EUI1N ru:
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MISSION
of

Rome Air Development Center

RADC is the principal AFSC organization charqed withplanning and executing the USAF exploratory and advanced

T development programs for information sciences, intelli-
gence, command, control and comunications technology,
products and s6rvices oriented to the needs of the USAF.
Primary RADC mission areas are communica_ ons, electro-
magnetic guidance and control, surveillance of ground
and aerospace objects, intelligence data collection and
handling, information .jstem technology, and electronic

reliability, maintainability and compatibility. RADC
has mission revponsibility as assigned by AFSC for de-
monstration and acquisition of selected subsystems and
systems in the intelligence, mapping, charting, command,

Scontrol and communications areas.
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